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REPORT OF THE ORE DEPOSITS (OTHER 
THAN THOSE OF TIN) OF NORTH 

DUNDAS. 

[Four Plans.] 

Zeehan, 80th April, lUO~. 
&~ . 

I HAVE the honour to forward the following Report on 
the Ore Deposits of North Dundas. These deposits are 
extremely varied in their nature and metallic cont.ents, ",nd 
include a. number of types which are found elsewhere on 
the West Coast. 

The following is a list of the principal types which I have 
noted in the district:-

1. Tourmaline casnterite veins (Penzance type) . 
2. Pyritic cassiterite deposits (Commonwealth lype). 
3. Axinite and pyritic copper deposits (Colebrook type). 
4. Tourmaline gold copper veins (lilt. Black type). 
5. Pyritic zinc-lead and copper deposits (Mt. Read 

type). 
6. Fahlore and galena veins. 
7. Deposits of nickeliferous pyrrhotite. 

Of tbese types, the first two have already been described 
in my report, recently published, "On the Tin Ore Deposits 
of North Dundas"; the remaining types will be dealt with 
in the present Report. I regret to say that, with regard to 
some of them, the information which I have been able to 
collect is somewhat meagre. Many of the mines have been 
abandoned for years, and it is very difficult, now, to obtain 
reliable information concerning them. 

AXINITIC AND PYRITIC COPPER DEPOSITS 
(COLEBROOK TYPE). 

The Colebrook Prosprcting Assoc·iation. !t·o "Liabil-ity. 
This company holds Sections 236·93M, 239·93M, 216·93"" 

and 5364-93M, with a total area of 286 acres. The mine is 
reached by a pack-track from Ringville, from which it is 
distant neftrly three miles in a direction a little east of north. 
The natural outlet for the mine is to the Emu Bay Line, by 
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a. self-acting tramway, a route for which has already beeu 
surveyed. The country rock consists of hard fine-grained 
laminated shales and slates, with beds of impure limestone 
or calcareous shale. To the west of the mine there is a belt 
or massive dyke of gabbro, peridotite, and S€rpentine, which 
runs in a northerly direction from a little north of the Fahl­
ore Mine. This belt goes up to nearly 20 chains in thick-
ness. I 

Plate I. gives a topographical sketch plan of the mine 
workings, together with the supposed positions of the princi­
pal ore-bodies. These are four in number, and are situated 
on either side of a steep spur, which runs in a north-easterly 
directioll. They are roughLy parallel to one another, striking 
for the most part a little east of north, and dipping to the 
west at high angles. The deposits vary III width from 10 up 
to over 60 feet, and have heen traced for distances varying 
from 550 to 700 feet along their strike. 

The minerals forming the great mass of the ore bodies are 
~ a5 foHows:-

Non-metallic. 
Axinite 
Actinolite 
Datolite 
Danburite 
Calcite 
Quartz 

Metallic. 
Pyrrhotite 
Pyrite 
Marcasite 
Chalcopyrite 
Arsenopyrite 
Galena, } 
Zinc blende, traces only. 
'l'etrahedrite, 

The most striking feature in these deposits is the great 
abundanee of the mineral axinite, a boro silicate of alu­
minium and calcium. This mineral occurs aoundanllv in 
all the ore-bodies. The structure is often banded, hilt in 
other parts it is quite massive; sometimes it occurs in 
irregularpatchcs or masses in the adjoining country. Where 
it occurs in the ore-bodies it is uauall y associated with COD­

siderable quantities of pyrrhotite and chalcopyrite. 
Actinolite (silicate of calcium, magnesium, and iron), is 

also very abundant, both in the ore-bodies themselves and in 
the adjoining country. The structure is generally banded, 
much of the ore consisting largely of alternate bands of 
axinite and actinolite. It is worthy of note that the impure 
limestone, which may generally be found associated with the 
deposits, nearly always contains minute crystals of actincr 
lite distributed through it. The latter gradually increases 
in quantity, till we have, finally, a rock composed almost 
entirely of actinolite. 

, 
• 



• 

• 

Datolite and danburite (silicates of boron and calcium), 
occur associated with calcite and axinite as the lining of 
cavities in the ore-bodies. Neither of these minerals is very 
abundant. 

Quartz is nowhere abundant, and is practically absent 
from the greater part of the ore. 

Of the metallic minerals present, pyrrhotite is the most 
abu.ndant. This occurs in large bands and masses up to 10 
or 15 feet in thickness. It is associated with copper pyrites~ 
and crystals of axinite may often be found embedded in it. 

Pyrite and marcasite are present in relatively small quan­
tities . 

Chalcopyrite is widely distributed. It occurs in small 
grains throughout the large masses of axinite, and is also 
present in the massive pyrrhotite. This is probably the only 
copper-bearing ' minera1 present in the ore-bodies. 

Arsenopyrite occurs distributed in small quantities 
through the ore-bodies. In places it occurs- massive, in the 
form of veins up to 6 or 8 inches in thickness, and may be­
come a by-product as soon 8S mining operations are com­
menced. It is, however, nowhere present in very large 
quantities. 

Galena, zinc-blende, and fahlore are only present in very 
small quantities. Where they do occur, they are very low 
in the precious metals. 

Bismuth has been detected in traces in one or two special 
samples, but it is absent from the greater part of the ore. 

The content of the are in gold and silver is, unfortunately, 
low. Most of the assays return only a trace of gold, and 
from one-half to an ounce of silver to the ton. 

rt is a remarkable fact that the ore-bodies have suffered 
very little oxidation. It is true that several bodies of gossan 
are known, but these are insignificant in comparison with 
the amou nt of are that is unoxidised. As a rule, the are is 
quite undecomposed within a few feet of the surface. The 
gossan is very low in both gold and silver. 

The several deposits are separated by bands of hard shale 
or slate, which is also often highly mineralised, and, as a 
rule, the walls of the deposits are not well defined. Often 
there are branches and tongues of axinite and actinolite 
running out into the wall-rock, and in places these consf:.!. 
tute ma~ses of considerable ~ize. 

As regards the origin of the Colebrook deposits, the banded 
natture of the ore at once suggests metasomatic replacement 
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of the impure laminated limestones, which occur in the 
vicinity of the ore-bodies. These limestones often contain 
small crystals or fibres of actinolite, and when the latter 
increases in abundance a . complete passing over is to be 
observed from the impure lImestone to actinolite rock. The 
latter contains seams and bunches of axinite and the other 
constituents of the ore-bodies, in all proportions. As further 
evidence, it may be remarked that the minerals forming the 
bulk of the ore-bodies (axinite, actinolite, calcite) all contain 
considerable quantities of lime. I think, therefore, we are 
fully justified in assuming that the Colebrook ore-bodies 
have been formed by the replacement of beds of impure 
limestone; and the question arises, whence fame the solutions 
which brought about such a profound alteration 1 There 
can be no doubt as to the answer to this question. The 
mineralogical composition of the Colebrook ore-bodies is 
essentially the same as that of the axinite veins which are 
associated with the pyritic tin ore deposits in the vicinity 
of Commonwealth Hill. In my previous report I have 
shown that the filling of these veins is the result of hot 
ascending solutions containing boron compounds emanating 
from the granite magma during the process of consolidation. 
There can be no doubt that the Colehrook ore~bodies have 
been deposited by similar solutions. 

It is not evident, at present, what channels have been 
used by the ascending solutions. There are many fissures 
cutting across the deposits, and it is po~ible that these may 
have been utilised, hut I think it more probable that the 
main channels were along the planes of sedimentation. 
Although I am quite satisfied that the above isasatisCactory 
explanation of the origin of the deposits, it is quite possible 
that they do not in every case form continuous bodies as 
shown on the plan. They have been proved to be to a great 
extent continuous, but in one or two places, as for example, 
in No. 2 ore-body, south of lID" open cut, the ore-body 
appears to have pinched, for it is not met with in liE" cut. 
Probably it will be found to the east of this cut, as shown 
on the plan, as the walls in liD" open cut strike in thisdirec~ 
tion, but if not, this will not be evidence against the replace­
ment theory. Often replacement deposits occur as lenticular 
masses along certain lines of favourable country, and it is 
quite possible that some of the exposures at. the Colebrook 
Mine'may be of this nature. It may also be that some of 
the exposures which are supposed to be along the same for~ 
rna-tion are really separate. Thus, the exposure in U H " tunnel 
may not be a continuation of No. 1 lode. but a separate 
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deposit. These points cannot be cleared up until the ore-­
bodies have been driven on underground, or trenched along 
011 the surface. 

With regard to the copper contents of the ore-bodies, I 
regret that I have been unable to obtain much definite infal'­
mation. Some years ago, when a wealthy syndicate held an 
option over the property, the mine was exhaustively sampled, 
but, unfortunately, no record appears to have been kept of 
the details of these assays. It was thought at that tim. 
that the whole spur OD which the ore-bodies occur constituted 
one immense or&-body, striking in a north-easterly direction, 
and the proposition was then to mine away the whole bill on 
the open-cut system. This proposal bas long since been 
abandoned. All that is now proposed is to mine the richer 
portions of the ore-hodies by the ordinary methods of mining, 
leaving the lower grade ore and the barren country standing. 
The only records of the sampling of the mine which appear 
to have been preserved are averages of great numbers of 
bulk samples taken as the work was proceeding. These 
averages are supposed to represent the contents of the whole 
ground opened. up" and it is .expressly stated that the barren 
country is included in the averages, a8 well as the copper-­
bearing ore. As the details of these assays have not been 
recorded, the only thing to be done now is to re.sample. the 
mine. The method of doing this will be referred to in 
another part of Ihis Report. 

The assay returns given below are those furnished to me 
by Mr. T. Williams, the mine manager, at the time of my 
visit. As most of these were taken before his time, he 
could not give me any infonnation as to the method of 
sampling adopted; but, in the case of the samples taken 
by Mr. T. Williams himself, he tells me that they were from 
chips broken here and there from the ore exposed. This 
i •• rough-and-ready method, and could hardly be depended 
on to give reliable results. 

THE MINE WORKINGS. 

Almost the whole mining work has been laid out under 
the impression that the whole ridge constituted one immense 
or&-body, Irtriking about north-east and 9Outh·west. FOI' 
thiB reason, most of the tunnels were put in in a north· 
easterly or .outh-we<terly direction, so that they are re..ny 
crosscuts cuUing diagonally across the ore-bodies. Practi­
cally, no driving on the course of the ore·bodies has been 
done. This is to be regretted, a8, although there is no 
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reason to doubt that the ore is fairly continuous along the 
course at the ore·bodies, it would have been morc satisfactory 
if this bad been proved by actual mining. 

No.1 Ore-Body.-Exposed in No.2 adit, B bench. two 
trenches, and in H tunnel. (See Plate I.) In No.2 adit, 
the lode has been cut across at an angle of about 45°, the 
hanging-wall being cut in the end of the tunnel. The walls 
of the tunnel are much stained with copper sulphate, and 
copper pyrites may generally be seen by chipping the stone. 
Some places are evidently richer in copper than others, and 
it would be well to sample the tunnel in sections, in order 
to ascertain the value of the richer bands. 

B bench is about 35 feet above No. 2 adit. The lode 
is very wide her~ and there is about 20 feet of are which 
looks promising. Mr. T. Williams took a sample from the 
richer portion of the ore-body exposed at this poiut, by chip­
ping pieces here and there over the face of the bench. ThIs 
gave a return of 5 . 9 per cent. copper and 1 oz. 15 dwts. of 
silver per ton. 

In the two trenches there is not much to be seen at pre­
sent, as they are old and partly filled in. A bulk sample 
taken by Mr. R. Williams from tbe most northerly of these 
trenches gave a return of 1 . 36 per cent. copper, and 9 dwts. 
silver, per ton. 

H tunnel has penetrated what is believed to be No. 1 
ore-body for a distance of about 20 feet, without reaching 
the other wall. An average of Uuef' bulk samples taken 
by Mr. T. William. gave J . 67 per cent. of copper and 17 
dwta. of silver per ton. 

No.2 Ore-Body.-Exposed in C tUDnel, D open cut, 150-
feet level east, No. 1 tunnel and D trench. In C tunnel 
and D open cut, the lode looks promising, and probably 
this is the richest ore-body exposed ill the mine at present. 
The ore-body is considerably wider in the tunnel than it is on 
the surface. Average of 49 bulk samplee from D opeD cut 
and C tunnel taken by Mr. R. Williams gave 2· 9 per cent. 
copper and 1 oz. 1 dwt. of silver per ton ; thIS" assay is from 
the whole of the stone exposed in the tunnel and in the open 
cut, and includes much that is practically barren, so that 
it is not a fair sample of the ore that would be won if mining 
operations were; being carried OD. These workings should 
be again thoroughly re-sampled in small sections, in order 
to find out the quantity and value of the ore which is avail­
able. There is no other way to get at a rdiable estimate. . 

l 
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The 150-feet level east was put across the lode 350 feet 
oouth of D open cut. The tunnel pMSed diagonally through 
the ore-body for a distance of 45 feet, and was continued in 
practically barren country for a fUlther ,90 feet. An 
average of 23 bulk samples, taken while the tunnel was 
being driven, gave a return of l' 6 per cenl. copper and 9 
dwts. 5 grs. silver per ton.. As only one-third of this was 
reall y in ore, it is evident that the average for the ore-body 
.hould be considerably higher than thi.. Thi •• hould also 
be re-sampled carefully. 

In No. 1 tunnel the lode was cut 40 leet Irom the 
entra.nce; a drive was then put in along the eastern waJI of 
the lode in low-grade gossan, and, in the end of lbe drive, a 
short crosecut has been put in west. without reaching the 
other walL 

D lrench has lately been put in, and has exposed a copper­
bearing formation about 20 feet in thickness. A bulk 
sample ta.ken by Mr. T. ·\Villiarns gave a. return of 3· 06 
per cent. of copper and 16 dwts. of silver per ton. To 
the south~east of D trench, there is another cutting, in 
which an a.xinite formation of considera.ble width is ex~ 
posed j this contains some pyrrhotite and copper pyrites, 
and may be regarded as part of the ore~body I but it is pretty 
certain that the western portion is the only part that carrioe 
appreciable amounts of copper. 

No. 3 Ore~Body.-Exposed in the summit-trench, in the 
crosscut from the main shaft, in M tunnel, M trench, and 
in N tunnel. 

In the summit-trench, the ore-body is about. 20 feet wide, 
with 10 feet of highly-mineralised country on either side. 
Average of six bulk samples taken from this trench, for a 
width of 40 feet, gave 2 '16 per cent. copp .. and 1 oz. silver 
per ton. 

The lode is again cut in a crosscut from the main shaft 130 
feet further south. I was not able to examine it at tl»s 
point. A trench put across the formation at the JiUrface 
"",ow. that tltelode at this point is highly decomposed. 

About 600 feet south of the summit~trench, M tunnel has 
been put ~. and cut across the lode for about 20 feet with­
out reaching the footwall. The lode consists mmftly of 
axinite, actinolite, and copper pyrites. An average of 3 
bulk samples taken hy Mr. T. William. Irom this tunnel 
and the trench above gave 3 . 4 per cent. of copper and 18 
dwts. silver per ton. 
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The same lode has been cut 180 feet further south by N 

tunnel. It is here about 10 feeJ wide, but it is completely 
decomposed. 

No . .9 Ore-Body.- Exposed in B trench, Open cut western 
fall, and in A tunnel. 

A cut was being 
time of my visit, 

In B trench, the lode is 45 feet wide. 
put into the ore-body at this point 6t the 
and some nice--looking ore was exposed. 

In the Open cut western fall , a large amount of stone 
has been broken down. It consists for the most part of 
axinite, with a little copper pyrites through it. There are 
also bands of very dense pyrrhotite exposed, and some fair­
grade copper ore. An average of 16 bulk samples taken 
from B trench and this open cut gave a return of 3· 12 per 
cent. copper and 1 oz. 3 dwts. 16 grs. of silver per ton. 

There are two other bodies known on the property--oue to 
the east (the east lode), and one to the west (the west lode), 
of the above workings. Both of these ore-bodies are of the 
same character as those already described, but they have 
not yet been thoroughly opened up. 

In addition to the above workings, 5 bore-holes have been 
put in with the diamond-drill. The following notes on the 
results of these operations are taken frolD the mine 
manager's report: -

No.1 BORE.--From No.1 tunnel , south drive, bearing due 
south, total length 192 feet--

0 /- 60 '- Axinite, actinolite, magnetic pyrites, with little 
copper pyrites through it. 

60
1
- 6,5 '-Showed copper pyrites freely , best copper itl bore. 

65
1- 94 1-Axinite, actinolite, calcite, and little copper 

pyrites. 

94-
1
142 1- Impure limestone, with bands of axinite and acti­

nolite alternating, and little copper pyrites in jt ~ 
142 '-150 '-_Marked improvement, axinite, actinolite, and cal­

cite, showing magnetic and copper pyrites freely. 
150 '-192 '-Altered slates~ with veins of axinite and magnetic 

pyrites, with little copper pyrites in these veins. 

No.2 BORE.-No. 1 tunnel west crosscut, bea.ring S. 300 W., 
total length 165 feet- , 

0 '- BO '-Through magnetic pyrites, axinite, and actinolite, 
with a little copper pyrites through it. 

65 /- 981- Axinite and actinolite, with a little copper pyrites, 
bands of altered slate alternating. 

98 '-165 1--Boft gossanous fonnation. 



No.3 BORE.-From No.2 adit, bearing S. 44° W., 183 feet 9 
inches in length-

0'- 50'-Principally magnetic pyrite,.~ and axinite , with 
copper pyrites through it. 

50 '-130'-Intrusion of country. 
U~q83'-Magnetic pyrites, axinite, and actinolite, with 

copper pyrites in it through the whole distance. 

No.4 BORE.-From D open cut, bearing about west, total 
length 90 feet-

0'- 66 /-Through ma~etic pyrites and axinite, showing 
copper pyrites all through it freely. 

66 ' 72t '-Intrusion of country. 
72! '-77t'-Quartz and arsenica.l pyrites, with little copper 

pyrites through it. 
77t '·90 '-Clean country. 

No.6 BORE.-Vertical bore from D open cut; total depth 298 
feet- -

O'-IS6'-Magnetic pyrites and axinite, with copper pyrites 
all through it. 

IS6 /-298 /-Axinite and actinolite; no copper. 

I understand that Olle piece of core from each six feet was 
taken to be assayed, but I have not been furnished with the 
results. This method of sampling a core might lead to very 
misleading results, and I think it would be advisable to 
have the cores (which have been carefully preserved) pro-­
perly re-sampled and assayed. In sampling the core, it 
will be necessary to break it up and quarter it down pro­
perly. It would be advisable to make a separate assay for 
each 6 feet, but, of course, where no copper is showing, an 
assay is unnecessary. 

I think it will be evident from the above notes that a 
thorough sampling ·of the mine is most desirable. The 
method to be adopted should be very carefully considered, as 
the mine is a very difficult one to sample. The copper is 
not evenly distributed through the stone, but occurs in bleb8 
and patches here and there. There are rich bands and poor 
bands, and, as the object of the" sampling should be to 
determine the proportion of payable ore in the ore-bodies, 
these bands must be sampled separately. Sometimes the 
richer ore appears to occur in irregular masses, and in these 
eases there does not appear to be any method of ascertaining 
the proportion of rich ore other than mining on a large 
scale. However, I feel sure that a careful sampling of the 
mine will give pretty definite information as to the value (J( 
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the ore-bodies. This should be carried out in the following 
manner: -,In all the principal openings the ore-bodies 
:should be carefully inspected, and the distribution of the 
copper pyrites determined as closely as possible. The 
copper-bearing belts should then be divided up into aecbions 
of not more than 6 feet in width, and the rlone gadded off 
the sides of the tunnels or the faces of the open cuts. It 
would not be necessary to take off the whole surface 
exposed j if pieces were taken at equal distances, say 12 
inches apart, all over the face, this would be sufficient. The 
stone broken from each section should then be quartered 
down, and assayed separately. If this were done, it would 
be known with a fair amount of certainty what. proportion 

'-of the orETbody it would pay to mine. The richer portions 
could then be driven OD, and their continuity proved. 

The possibility of richer ore being found in depth is a 
subject upon which miners always speculate. In the case 
.of the Colebrook Mine, I think it may be possible that some. 
of the copper has become concentrated. at lower levels, but I 
do not think: that this can have taken place to any great 
extent. In almost all cases where rich concentrations of 
copper have taken place at and below water-level a large 
amount of gossan is present in the upper portions 
of the lodes, and it is the copper which has been 
.leached out of tbis gossan-zone, and from portions of 
the lode which have been removed by denudation, that has 
been concentrated in the lower levels. Now, ill the Cole.­
brook Mine there is not a great deal of gossan in the upper 
levels, most of the ore-bodies being singularly undecomposed 
within a few feet of the surface. In other words, there has 
been very little leaching of the copper from the upper por­
tions of the ore-bodies, and, therefore, there is nol likely 
to be a. great concentration of copper in the lower portions. 
Practically, I think tha.t the mine should stand or fan on 
the work already done. If pa,yable ore is not exposed now 
it probably never will be, and a careful sampling of the mine 
-should determine the point once for all. 

The ore of the Colebrook Mine is of an exceptionally 
favourable nature for smelting, since its mineralogical com­
position renders it practically self-fluxing. For this reason 
the coot of smelting should b. materially leos than at Mt. 
Lyell. On the other hand, the cost of mining would be 
more, as the open cut system could not be utilised. It 
",,'ould noo, however, be excessive, as mine timber, for 8 long 
time to come, could be cheaply got from the hill to tJle south 
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()f the mine. On the banks of the Pieman River, a shorl 
distance from the mine, an excellent site might be chosen 
for a smelting works. 

TOURMALINE GOLD-COPPER DEPOSITS 
(MOUNT BLACK TYPE). 

These deposita occur in what is commonly known as the 
" schist belt. " The rocks consist principally of light­
coloured argillaceous schists, with bands of dark slate, and, 
occasionally, quartzites and silicious schiets; bands of a 
fe1sitic rock, which Messrs. TweLvetrees and Petterd have 
d.etermined as keratophyre (a soda syenite porphyry), are 
common. South and east of the Mount Black Mine there 
is a very extensive belt of this rock, and a great number of 
small veins of the Mount Black type have been found in this 
belt. The keratophyre has often assumed a schistose struc· 
ture, and when this is the case it is often extremely difficult 
to distingui!?h it from some of the schists. I have not been 
able to determine definitely whether the kel·atophyre actually 
cuts across the planes of stratification of the schists. The 
contact is usually very obscure, and it is remarkably difficult 
to detennine where the keratophyre ends and the schist 
begins. I think that, as a general rule, the bands of kera­
tophyre are parallel with the plains of stratification. In 
Meesrs. Twelvetrees and Petterd·s paper they express the 
opinion that the keratophyres are probably of effusive 
-origin, and, therefore, of the same age as the schists. They 
have lately told me, however, that they are now of opinion 
that the rock is intrusive, and I may say that my own 
.observations incline me to the same conclusion. 

The tourmaline gold-copper dep""its of the Mt. Black 
type are, for the most part. fissure-veins, either entirely in 
the keratophyre, or at its contact with the schists. They 
are usually small veins, with two well-defined walls, and 
often presenting a perfectly symmetrical banded structure. 
They are composed principally of quartz, tourmaline, fluorite 
(&ometimes very abundant), iron pyrites, chalcopyrite, with 
a little arsenopyrite, bismuthinile, and wolframite. A large 
number of the veins are almost entirely composed of quartz, 
tourmaline, and a little pyrites. The lode of the Mt. Black 
Mine is the largest and most important of these veins, and, I 
fear, the only one which is likely to become of mnch economic 
value. Besides theee true fiss~vein9, there are two other 
replacement deposits (at the Salisbury and Chamberlain 
minee) in the schist-country, composed of qnartz, pyrites, 
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and a little tourmaline, which I take t() he connected with 
the same phase in the process of ore-deposition as that to which­
the: veiDs of the Mt. Black type owe their origin. Tbepresence 
in these deposits, of minerals containing boron and fluorine 
(tourmaJjne and fluorite), and also the presence of wolframite 
and bismuthinite, which are such common accompaniments 
of tin~veins, show that these deposits are, like the tin-ore 
deposits in the vicinity of Commonwealth Hill, and the 
copper deposits at the Colebrook. connected with the erup­
tion of the granite. It seems probable that the process of 
ore-deposition has passed through a number of phases, 
deposits of different types being found at different periods 
and at varying distances from the seat of eruption. In 
this way, I think, we may find a satisfactory explanation of 
the fact that several different types of deposits are all con­
uected with one and the same eruption. 

The Mt. Black Proprit.tary M~n'ng Company, No Liability. 

Sections 58-9314, 59-93M, 4693-93M, total area 65 acres. 
This mine is situated in moderately-Bat country, at the foot 
of Mt. Black, about half a mile to the east of Ihe Rosebery 
township. The ore-deposit is a true fissure-vein, consisting 
of quartz, tourmaline, Buorspar, iron and copper pyrites, 
and, in parts, a good deal of wolframite and bi~muth sul­
phide. The structure is banded, but not symmetrical, the 
bands of fluorspar, with bunches of bismuth sulphide, being 
found principally near the hanging-wall, and the quartz on 
the foot-wall. The tourmaline does not occur in bands, but 
forms little veinlets and bunches through the other minerals. 
The quartz contains a large quantity of tourmaJine, in tbe 
form of fine needles. The lode is exposed at the surface in 
a stripped paddock, and at the mouth of an inclined shaft 
which has been put down on the lode. Here the lode strikes 
60 W. of N., and dips to the east at an angle of 550 . The 
lode is 5 feet 2 inches thick at this point. measured perpen­
dicularly to the walls. The hanging-wall is composed of 
keratophyre, and the foot-wall of & light-coloured fi .. ile 
argilla<:oous schist. 

About 200 feet to the east of the inclined shaft, a main 
vertical shaft was sunk to a depth of 100 feet, and at this 
depth a crosscut was driven to cut the lode. As all the 
workings were under water, I was unable to examine them, 
but Mr. C. M. Henrie, the metallurgist to the Tasmanian 
Copper Company, has kindly furnished me with the follow­
ing notes: -The croescut from the main shaft cut through 
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three separate formations before striking the main lode, 
No. 1 lode was 4 feet wide, consisting of bands of quartz­
tourmaline, with a little fluorspar, iron pyrites, and a little 
('opper. At 37 feet from the shaft, a. silicious rock was cut, 
.carrying a considerable amount of iron pyrites, and some 
copper pyrites scattered through it. At 61 feet from the 
shaft, No.2 lode was cut; this was 15 to 18 inches in thick­
ness, and of the same general character as No. 1. At 100 
feet from the shaili, No.3 lode was cut; this was small, and 
prmcipally composed of iron pyrites. At 140 feet, the main 
lode was cnt; this was 8 feet wide, with 6 feet of fair-looking 
ore. The main lode appears to have been cut at its richest 
and widest part, for, in driving north and south OD the lode, 
it pinched very considerably, and the metallic contente also 
fell away. This corresponds also with what was found at 
the surface, so that it appears that it is a comparatively 
short shoot. or chimney, of ore, pitching at a high angle, 
perhaps vertically. By driving on the lode, other parallel 
shoots may be met with, but, if' these are continuous, ~hey 
shou1d live up to the surface, and might be found by surface­
trenching. I am also indebted to Mr. Henrie for the 
analyses of ore from the Mt. Black Mine contained in Tables 
I. and II. 

TA.BLE I.-MOUNT BLA.CK MINE. 

.. n. III. <Y. 

-------
Gold, ozs. per ton ..................... 0'44 0·95 u'n. 0'15 
Silver, ozs. pee ton .................. 0'S4 0'48 0'02 0'31 
Copper, "/0" ............................ 1'40 0'82 1.26 }'52 
Bismuth, % ........................... trace 7'44 Irace 
Lead,% ................................. trace trace '''' .. Zinc, % .................................. trace 0'31 trace 
Iron, 0/0,,, ............................ .. 16·83 "·45 l8'90 16'R:l 
Silica, '/' ................................ 21'30 :12'1:15 ~O'lO 40'90 
Alumina, ' /, ........................... 5'39 12'02 11'1-)0 12'00 
Mangal!ous oxide, 0 / 0 ................. 0'14 O·I:.! 0'11) 
CalCium, 0/" ............................ 18'20 15'39 14'73 
Calcium oxide, 0/0 ..................... j'32 
Magnesill., "/0 ......... ................. 0'94 0'40 0'U5 
Fluorin~, o/." ............................ 17'30 14'75 13'!)4 trac .. 
Sulphur, 0 0 ............................. 13'24 0'90 18'00 0'64 
Oxygen, in eao .... .................... \:'66 
Oxygen, ;n PeO ........................ 1'07 0'94 0'00 3'49 

I. Sample from face of south drive, main lode, about 12 feet. 
from main crosscut.. 

II. Sample from 80uth drive, !Ifain lode, near hanging-wall . 
• 111. Bnlk sample from small shipment til ken by Mr. T. Dunn, 

mme manager. 
IV. Bulk sample from No.1 lode, l~-foot level. 
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TABLE II.-MOUNT BJ,ACK MINE. 

r. II. TIl. IV. 

--------
Gold, OZ8. per ton ......... 0'85 0'26 0'70 0'8. 
Silver, ozs. per tun ....... 1 'Ii) 0-74- 0'80 0'66 
Copper, o{o.·· ........ ' .... " 0-61 0-10 1 '15 O'4~ 

1. Iron l?yrites, fluorite and quaTtz. 
II. Fluorite, with iron pyrites. 
III. Iron pyriteS, fluorite, and quartz. 
(\0', Iron pyrites and fiuorite. 
v. Quartz. 

VI. Quartz. 
VII. Iron pyrites, fluorite, and quartz. 

V. 

--
0'30 
0'60 
trace 

VI. 

--
0'09 
0'48 
trace 

YU, 

_. 
0'4 
0'5 

2 
S 

0'5 2 

The above samples (Table II.) were taken from the ma.in 
lode at the point intersected by the main crosscut. 

From these analyses, it will be seen that the main value of 
the ore is in the gold contents, which carry between 5 dwta. 
and 1 oz. to the ton. In order to bring the oI'e into a 
marketable condition, an attempt was made to treat it by 
mechanical concentra.tion, by which process it was hoped 
that a marketable product, containing the gold, silver, and 
copper values, would be obtained. A small mill was 
erected, consisting of a. Blake crusher, one pair of rolls, two 
trommels, one two--compartment topping-jig, two four-com­
partment and Olle five-compartment jig, one spitzkasten, 
two frue vanneIS, and a. Wilfley table. The mill only ran 
for one month. The loss in gold was excessive, and the ore 
in bulk did not prove as rich as had been expected. A few 
tons of concentrates were obtained, which carry a little ovec 
an ounce of gold to the ton, and between 2 and 3 per cent. 
of copper. The tailings carryover 5 dwts. of gold and t per 
cent. of copper. I am of opinion that these results might 
be improved upon by more efficient ore-saving appliances. 
Very little classification of the slimes was attempted, and 
there was no provision made for the re-crushing of the finer 
middle products. I am not a,ware whether there is any free 
gold present; if there is, it could be woo from the tailings by 
the cyanide process. There is nothing in the ore whicb 
should prevent its successful treatment, and the whole ques­
tion really rests upon the value of the ore in bulk: and the 
amount of stone available. 

In the event of local smelters being erected in the district, 
it. will probably pay the company to have its ore !IDelted 
direct, without concentration. The fluorspar in the are 

• 

• 

, 

• 
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would be very valuable as a flux, and would enable the 
smelting company to offer a favourable tariff. On the other 
hand, the bismuth contents are a disadvantage, but this 
appears to occur mostly in bunches, and, with a little caro, 
almost all of it could be eliminated. \Vith the exception of 
picked samples of bismuth ore, nearly all the samples whicb 
have been analysed have yielded only a trace of bimlUth . 

l'he Great So'uth Rosebery. 

Section I065-93M, 79 acres. This ~c'tion is situated to 
the east of the Mt. Black Mine. The country rock i., I 
believe, all keratophyre, though, where the structure is 
schistose, and the rock somewhat decomposed, this is difficult 
to determine with certainty. Quite a number of small veins 
of the Mt. Black type have been found on the section. They 
consist principally of quartz and tourmaline, with a good 
deal of iron and a little copper pyrites. Fluorspar is some­
times present in emaIl quantities, but usually it appears to 
be absent. About the centre of the section one of these 
veins has been trenched along for about a chain, and its 
outcrop is exposed on the surface about two chains further 
north. This vein strikes 150 \V. of N ., and dips vertically. 
It is about 5 or 6 inches in thickness. In the north-eastern 
portion Qf the section a short tunnel has been driven to 
intersect a formation which is exposed on the brow of & 

small ridge. The fonnation consists of broken country, 
somewhat iron~stained, with stringers of quartz tourmaline. 
In the tunnel, a small leader of quartz tourmaline was cut, 
and further, in a belt of broken country beyond this, there 
is a little pyrites showing in the joints of the country, with 
bunches of quartz. A little to the south-west of the centre 
of ilie section, another vein has been driven on carrying 
quartz, tourmaline, fluorspar, and pyrites. This is said 
to have been a foot in width in one place, but in the face of 
the drive it is only 3 inches thick. South of thi., on the 
fiat, there i. whaf. is supposed to be the outcrop of a big 
lode, but I fear it is only iron~stained keratophyre, with a 
few stringers of quartz tourmaline through it. Near the 
western boundary of the section there is another lode, which 
bas been intersected by a tunnel driven east. This bas cut 
a formation about 5 feet wide, composed principally of 
broken country. On the eastern wall, there :i9 a vein of 
decomposed matter, containing a good deal of copper pyrites. 
and is said to yield 14 per cent. of copper. 



I regret to Bay that I do not think there is much hope of 
finding anything payable on this section, or on others which 
are wholly in (he keratophyre belt. The koratophyre itaelf 
appears to be unfavoura.ble to the process of replacement-­
to the operation of which, I believe, we owe the great 
majority of our larger deposits of copper ores on the \Vest 
Coast. The veins met with in this section are simply fillings 
of open fissures, and their dimensions are, therefore, depen. 
dent upon the size of the original cavities. The contents 
of the veins arc, unfortunately, very poor in the valuable 
metals, and there is no rea....~n to expect them to become 
materially richer as depth is gained. 

The above remarks apply also to a number of sections 
which lie to the south of the Great South Rosebery. along 
the valley of the Stitt River. A great number of sruall 
veins of a similar nature to those found on the Great South 
Rosebery have been discovered in this belt of country, and, 
although occasionally good assays may be obtained from 
them, I am of opinion that they are too small, and the 
country is too hard to permit or their being profitably 
worked. 

The Salubury Mmf . 

Section 4429-93M, 79 acres, This section is si.tuated to 
the east of the Rosebery Railway -Station, on the western 
ISlope of the Bald Hill, a spur running north from Mt, Read. 
The country consists of light-coloured argillaceous schists. 
Just below the road which connects WilliahlEford with Rose­
bery, ' a tunnel has been put into the h ill III an easterly 
direction. and has intersected a small vein, containing a good 
deal of galena and some zinc blende and copper pyrites, 
associated with fluorspar and a little tounnruine, carbona".e 
of iron, and quartz. The vein is 6 or 8 inches in thicknes9, 
strikes 150 east of north, and dips nearly vertically. About 
200 feet higher up the hill, another tunnel has been illiven, 
and in this a strong quartz formation has been cut through 
and driven on for some distance north and south. J n the 
south end, the lode is 4 feet 9 inches wide, and in the north 
end 2 feet 9 inches. The lode-matter consists principally 
of dark-coloured quartz, with a good deal of iron pyrites 
through it. I did not notice any fluorite in the stone, but I 
found some minule black needles, which I took to be tour­
maline. The stone carries a few dwts. of gold, and should 
become of value as a silicious flux when smelting operatioDR 
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are started in the district. The following is the result of an 
analysis of the stone made by Mr. C. M. Henrie;-

Gold, 4 dwts. per ton. 
Silver, 1 oz. 2 dwts. per ton. 
Copper, o· 93 per cent. 
Iron, 9· 53 per cent. 
Silica, 69· 83 per cent. 
Sulphur, 5· 69 per cent. 
Manganous oxide, 0 21 per cent. 
Alumina, 12' 42 per cent. 
Oxygen with FeO, 1 ·1 per cent. 
Zinc, lead, lime, and magnesia, traces. 

The lode is not a fissure vein, but is probably a replacement 
deposit parallel in strike and dip to th,~ surrounding country. 
The section is now vacant. 

The Chamberlain Mine. 
Sections 1908~93M and 9Il-93M. These sections are 

situated to the south-west of the Salisbury Mine, on Section 
911. A lode of exactly the same character as the silicious 
lode on the Salisbury Mine has been cut t.hrough in a trench 
on the surface. It is 10 feet 6 inches wide, striking about 
north and south, and dipping to the east at an angle of 500. 
Another small lode has been cut further west, consisting 
principally of copper and iron pyrites associated with quartz. 
from which assays up to 14 dwts. of gold per ton have been 
obtained. Neither of these lodes are workable under pre­
sent conditions, but if smelting works are erected in 
the district, they will no doubt receive further attention. 

PYRITIC ZINC-LEAD AND COPPER DEPOSITS 
(MT. READ TYPE). 

These deposits are not confined to Mt. Read, but also 
occur on the southern slopes of Mt. Black. There are two 
distinct varieties, which, however, are so closely connected 
that it is most convenient to consider them together. These 
are-

(a) Zinc-lead sulphide bodies (containing a little 
copper). 

(b) Pyritic copper deposits (containing a little zinc and 
traces of lead). 

The zinc-lead sulphide deposits consist of large masses of 
zinc-lead sulphide ore, canying a little copper and appreci­
able quantities of the precious metals. The total gross 
-value of the greater part of the ore ranges between £3 and 
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£8 per too, and, as about two-thirds of the value is repre 
!tented by tbe zinc, it is evident that, before the whole of 
the deposita can be worked, a process must be found v'hich 
will yield the zinc in the form of a marketable prod1l('t. 

It is beyond the scope of the present report to cliacus~ the 
possibilities of the solution of the zinc problem. It is well 
known that a number of eminent metallurgists are engaged 
in carrying out researches in connection with it, and "avera] 
have expressed themselves as confident of ultimate succelS" . 
The Tasmanian Copper Company has made 311 exhaustive 
examination into a number of proposed processes, and it is 
now stated that it is about to export a large parcel of 
its ore for experimental purposes. It is to be hoped that 
ite perseverance and energy will be rewarded with succe:.ss. 

In some of the mines, as, for example, the HercuJes and 
the Mt. Reid, there are limited though still considerable 
quantities of richer zinc-lead sulphide, which yield a fair 
profit, even under present conditions. This does not, how­
ever, alter the fact that for the successful operation of the 
great mass of the zinc-lead sulphidc ores, a new process is 
necessary. 

At the Hercules Mine, there are aJse large deposits of low 
to medium-grtade pyritic copper ore~, which present a 
separate mining proposition. There are no metallurgical 
difficulties to be overcome in the treatment of these ores, and 
their successful working depends onJy on the' quantity and 
quality of the ore which is available. 

The ore-bodies in the several mines are so similar in 
character, that it will be most cOllvenient to deal with their 
geological featw'es as a group before describing the mines in 
detail. 

The rock in which the ore bodies occur consists of schists, 
of which there are a number of varieties. These may be 
briefly de~cribed as silicious, argil1aceous, and calcareous. 
The gcneral ~trikc of the country is about ]20 W. of N .. and 
the dip to the east, at angles varying from 550 to 700. ThE> 
silicious varieties of schist, though frequently containing a 
considerable amount of mineral matter (pyrite, bIen de, and 
galena), ill the form of an impregnation, have not, so far, 
heen found to contain any mineral deposits of value. The 
latter are confined to the argillaceous and calcareous schists, 
and it appears that, of the argillaceous schists, tboee 
which have undergone the least metamorphism are the 
most favourable to deposition. The ca.lcareous schista, 
which are alwa.ys associated with the argillaceous. appear to 
have a very cloc-e connection with the zinc-lead sulphide-

• 
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bodies; indeed, I ha.ve found them either within, adjoining, 
or immediately adjacent to every deposit which I have 
examined. As I believe these rocks have played a most 
important part in the deposition of the are, I will describe 
them in greater detail. Many of the harder highly meta.­
morphic argillaceous schists contain small round or ellipsoidal 
blebs of calcite, which are generally a.bout one-eighth of an 
illCh in diameter. Occasionally the calcite concretions have 
a defmite crystalline outline. Thus, on No. 4 tramway, at 
the Hercules Mine, there is an exposure of a highly meta· 
morphic argillaceous schist, containing rhombohedra. (R) of 
calcite about half an inch in diameter. These appear to 
have heen distorted somewhat by pressure, as the faces are 
often bent, and {aci"l angles are not always norma.l. Other 
concretions of calcite may be seen on t.he track between 
No.4 and No.5 levels. These consist of large rC\und masses 
the size of cannon balls, weathering brown, and containing, 
beside. calcite, a good deal of quartz. I think this quartz 
is probably due to a secondary replacement of the carbonate 
of lime by silica, for there are other types of calcite con~ 
cretions which appear to have ~uffered a similar alteration. 
Thus, on No.4 tramway, there is an exposure of argillaceous 
schist containing small ellipsoidal blebs of quartz, the exact 
counterpart of the calcite blebs froI.ll other parts. 

Most of the calcareous schists differ from these argillacoous 
schists only in the abundance of the calcite blebs. Viewed 
in a direction at right-angles to the folia., they may readily 
be mistaken for argillaceous schiBts; but when the cross~ 
fracture is examined, they are seen to be composed of 
multitudes of lens-sbaped particles of calcite, separated from 
each other by a thin film of argillaceous. material. Calcite 
schist apears to me to be an appropriate name for this rock. 
Perhaps the most typical example is to be found in the 
No.3 tunnel, at the Hercules Mine. By decrease of the 
argillaceous matter, the rock passes over into a fine~grained 
crystalline limestone, and, by a decrease of the calcite, into 
argillaceous schist. The calcite schists are by no means per~ 
sistent, either in strike or dip. Thus, at the Hercules Mine, 
in No.3 tunnel (see Pla.te II.), calcite schist is very abun~ 
dant. In No.4 tunnel, 50 feet lower, it is distinctly less. 
so; and in No.5 tunnel, which is 200 feet lower than No.3,. 
there is no calcite schist in that portion of the tunnel which 
ig below No.3 and No.4 tunnels. Further in it re~appears, 
but .these are evidently separate bands. In strike, also, the 
bands of calcite schist appear to die out and come ill again. 
Thus, no connection appears to exist between the baads of • 
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calcite schist in No. 2 tunnel and those in other workings 
further south. Each band appears, therefore, to be a 
separate lens dying out both in strike and dip. I think that 
the most probable explanation of the facts of the occurrence 
of these calcite schists is, that they are of concretionary origin. 
the lime being concentrated along certain planes from the 
adjoining strata, all of which may have been more or less 
calcareous. In the vicinity of the ore-bodies the calcite schist 
is sometimes very nodular, the individual nodules going up 
to -3 inches in diameter. Very often the calcite is here 
replaced by rhodochrosite, or, more frequently, by an isomor­
phous mixture of carbonate of lime and carbonate of 
manganese. 

The period at which the formation of these concretionary 
bands of calcite schist took place was probably prior to or 
contemporaneous with the metamorphism of the schists. 
As direct evidence of this, the distorted erystals of calcite 
on No.4 tramway a.t the Hercules Mine may be referred to. 
The general ellipsoidal form of the other calcite blebs may 
also be due to distortion during the proceSS'of metamorphism. 

Throughout the belt of schist country in which the zinc­
lead sulphide ores occur there are numerous bands of kera­
tophyre. At Mt. Read one of these Occurs to the east of 
the ore deposits, and has been penetrated by the No. 2 
tunnel of the Hercules Mine for a distance of about 25 feet. 
The contact between this rock and the schists is very obscure, 
owing to the fact that the keratophyre is distinctly schistose 
at this point, while the schists are slightly crystalline. The 
latter may possibly be due to contact metamorphism. At 
Rosebery there is a very massive belt of keratophyre, or an 
allied rock to the east of the mine. The water-race of the 
Tasmanian Copper Company traverses this rock for about 
two and a half miles. There are also numerous dykes of 
keratophyre in the schist to the west of this mass. 

At the Hercules and Mt. Reid mines the whole country 
appears to be cut up by a. network of slides and minor faults. 
A number of these are shown on the plan of the Hercules 
Mine (Plate II.), but it is unlikely that I have succeeded 
in noting, in the ground opened up, more than a small pro­
portion of the slides actually in existence. Many of the 
slides are very flat, and nearly all of them dip towards the 
east or north-east. In many places there has been con­
siderable movement of the country, as shown by the non­
continuance of certain bands of schist on both sides of the 
slides. The ore-.bodies have also been affected by the move­
ments to some extent, as shown by the workings in the 
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stopes in places. Many of the ore-bodies are very much 
broken up by joints and slides passing through them. In 
some places curious open cavities, evidently water channels, 
have been found running through the solid ore. 

The ore--bodies are invariably accompanied by a curious 
type of mineral vein, which I have also noticed in connection 
with the North Lyell OrErdeposit. The veins are usually 
quite small, not more than two or three mchee wide, but, 
Of cas ion ally, they go up to about 18 inches. They are com­
posed principally of quartz, with rhodocrosite and calcite, or 
with isomorphous mixtures of these minerals; further, 
crystalline chlorite, and occasionally a little purple fluorite. 
Metallic minerals occur sparingly; they are represented by 
copper pyrites, zinc-blenda, and galena. The quartz and 
rhodocrosite, or calcite, generally occur in interlocking 
fibres, about an eighth of an inch in thickness, crossing the 
vein at right-angles to the walls. At the surface, the car­
bonates of lime and manganese and the metallic minerals 
have generally been leached away, leaving the quartz fibres 
alone as the vein-filling. The veins have then a very 
characteristic honey-combed appearance. These veins will, 
I think, prove of geological importance in connecting the 
sulphide deposits of Mt. Read and Rosebery with the Mt. 
Lyell deposits. 

In mineralogical composition the ore-bodies consist of a 
mixture of iron pyrites, zinc-blende, galena, and a little 
copper pyrites. In the richer ore fablore is present in small 
quantities, and occasionally traces of bismuth have been 
found. The several minerals forming the bulk of the ore­
bodies often form an intimate mixture, in which the naked 
eye fails to recognise the separate minerals. In other parts 
the component minerals are less finely divided, and some­
times they are quite separate. With the exception of the 
very dense ore, the ore-bodies exhibit a finely laminated 
structure parallel to the strike and dip of the surrounding 
schists. They often contain a considerable proportion of 
argillaceous material. I believe that every gradation may 
be found between the practically barren schist slightly im­
pregnated with mineral matter and the dense pyrites or 
the zinc-lead sulphides. 

The ore differs very greatly in the proportion of the 
metals present. Sometimes it consists of practically barren 
iron pyrites; this again often contains bands of are com­
posed of an intimate mixture of iron pyrites and zinc-bIen de. 
These bands are generally parallel to the laminre of the ore, 
but if the pyrites is quite dense, the blende-pyrite mixture 
forms irregular veins or bunches in the pyrites. Sometimes 
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the whole mass of the ore is composed of thIS blende-pyrite 
mixture. By addition of galena and diminishing amounts 
of pyrite this passes over into the normal zinc-lead sulp~ide. 
\Vith the galena and blende comes usually, also , the SlIver 
a.nd gold values, which only exist in traces in the dense 
pyrite. The gold appears to be present in the zinc-lead 
sulphide in the metallic state. Mr. S. Thaw, Manager of 
the Hercules Mine, tells me that his sale samples contain 
on an average O· 03 to O· 04 oz. per ton of metallics on' a 
screen of 80 holes to the running inch, and some parcels 
have gone as high a~ 0 14:5 oz. per ton. OccasionalJy a little 
silver is found as metallics, but this is not usual1y the case. 
The silver appears to be present in the fahlere. Mr. Luke 
Williams, the late Mine Manager of the Mt. Reid Mine, 
tells me that in selecting the richer ore to send to the Tas­
manian Smelting Company, he always followed the ore in 
which this mineral was showing. This theory has been 
verified by special aasays of fahlore at the Mt. Reid, the 
Hercules, and the Tasmanian Copper Company's mines, 
selected samples having gone as high as 2000 ounces to the 
ton; whereas, selected samples of the other metallic minerals 
generally go very low in the precious metals. Very rich 
assays for gold have also been obtained from the fllhlore . 
NQu-metallic minerals are nowhere abundant in the ore­
deposits. Occasionally a little baryta is present in the are, 
and sometimes this occurs in fair-sized masses.. Flourite is 
occasionally found in very small quantities. The presence 
of calcite and rhodocrosite has already been referred to ; 
these do not, however~ usually occur in the solid ore. 

As regards the relative abundance of the metals at varying 
distances from the surface, very little can as yet. be said. 
At the Tasmanian Copper Company's mine the ore-body 
strikes approximately at right-angles to the slope of Mt. 
Black. Backs are gained rapidly by driving north on the 
ore-body. In the drive north from the lower tunnel the are 
a.ppears to be getting poorer in zinc and lead as depth is 
gained. At. the Hercules Mine the evidence is not very 
decisive, and is somewhat contradictory. In No. 5 tunnel 
none of the zinc-lead sulphide bodies have been cut, but it is 
not known whether this is because they do not live to that 
depth, or whether it is because they have pitched to the 
north. As regards the precious metals, there is a certain 
amount of evidence that these decrease in quantity as depth 
is gained. In No. 1 lode rich sulphide ore was mined 
several years ago, above No. 1 level. 62 tons of ore, assay~ 
ing over 2 ozs. of gold and 68 ozs. of silver per ton were won. 



," 

23 

Ore is now being stoped between the intermediate level and 
No. 1 level of an average va.lue of-gold, O· 35 ozs.; silver, 
450 07.8.; and lead, 17' 6 per cent. A part of this difference 
is probably due to the fact that in the old days it only paid 
to mine the richest ore, while now the whole ore-body is 
being stoped out. However, where this lode is cut in No. 2 
level all the ore is very poor in the precious metals. I think 
it may also be said with regard to the other ore-bodies that, 
as far as they have been proved, there is a tendency for the 
gold and silver values to decrease in depth. B lode has been 
cut across, both in No. 3 level and N ()I. 4 level, and in both 
places it has been carefully sampled every five feet. Plate 
IV. gives two diagrams showing the the assay-values of this 
lode at the two levels. It will be at once seen that it is both 
larger and richer in No, 4 level than in No, 3, while the 
relative proportions of the metals are about constant, In 
the case of the Mt, Reid Mine, I understand, from Mr, Luke 
Williams, the late Mine Manager, that the assay-value of 
the ore is about the same in the tunnel level as it is in the 
open ruts at the surface, 

Table No, III"containing analyses of ore from the several 
mines, gives a good idea of the average composition of the 
ore, 

TABLE Ill. 

I. H. 111. IV, ! v. ... 
Gold, OZ8, per ton" ~ -O~ ~I-:;---o~ ~ 
Bilnt' .. 12'77 ]0'84 33'10 7'70 7'38 9'43 
Copper, per cent", 0'15 0'76 0'59 0'48 0'6$ 0'76 
Zinc 43'27 24'30 19'80 38'30 16'17 19'67 
Lead 13'8810'6211'50 6'80 3'752'50 
Il'On " 10'17 8'64 13'70 19'70 1 .... ·66 
Manganese" 0'42 1'29 4'9 0'4 
Sulphur 20'53 33'H4 32'60 34'06 

~'30 
16'40 Alumina .. 

Silica 
In80luble " 3'06 30'30 

21'20 
26'0 I 

I. High-grade zinc ore, Mt. Reid Mine. 
II. Average of ore in Mt. Reid Mine. Sample taken by Mr, 

Luke Williams, mine manager. 
III. Ore from south lode. workings, Hercules Mine; assay from 

bulk shipments. 
IV. Bulk from 9 samples, B lode, north drive, Hercules Mine. 
v. Average of two bulk samples from ore on tip No.2 level Tas­

manian Copper Company, 
VI. Average of two bulk samples from ore on tip No, 4 level 

Tasmanian Copper Company. 



In shape, the ore-bodies at Mt. Read appear 00 be that 
of irregularly-lenticular masses, cutting out both in strike 
and dip, and with the two longest axes approximately 
parallel to the strike and dip of the schists. Tbey vary 
very greatly in width, going up to 70 or 80 feet. In the 
majority of cases, the ore-bodies appear to have been found 
along planes of movement, but the whole country is so fuB 
of slides and faulte that. it is difficult to determine whether 
these- have been formed before or after the deposition of 
the are. At Mt. Black, the are IS more in the form of a 
continuous o~body, varying considerably in width, but 
continuous for a long distance, and, I believe, accurately 
confonnable with the surrounding schists. It appears also 
that at Mt. Black there has been only one horizon along 
which ore has been deposited. At Mt. Read, on the other 
hand, there are quite a number. Several of the ore-bodies 
at the Hercules Mine have iJeen proved to pitch towards the 
north. ".. 

I have already referred to the argillaceous schists which 
contain BDlall ellipsoidal blebs of calcite. These same 
argillaceous schists also occur with similar blebs of brown 
zinc-blende. Also, in the den..."'6 ore, the same blebs of blende 
are very common. In the Mt. Reid Mine I have found 
dense low-grade pyrites, with blebs of calcite exacUy 
ilimilar in sbape. I have no doubt, therefore, that the zinc­
blende is pseudomorphous after calcite. 

In the upper portion. of an the zinc-lead sulpbide bodies, 
there exist considerable masses of gossan. These appear 
sometimes merely as a capping of the sulphide ore; at other 
times, as in the Hercules Mine, as irregular ma88eS in the 
aulphide are, while sometimes the sulphide are occurs a8 

irregular massel; in the gOSSaD. In nearly all cases, the 
dividing-line between the g0888.D and the sulphide ore is 
sharp and distinct. The gossan conffists of a soft porous 
mass of iron oxide and clayey matter, with, frequently , 
crystals of carbonate of lead distributed througb it. It also 
contains a percentage of zinc, probably in the form of car­
bonate. 

At the Hercules Mine, there are, in addition to the 
deposita of zinc-lead sulphide, considerable bodies of copper 
ores. It is not yet established what connection exists be­
tween these bodies and the zinc-lead sulphide. In No. 3 
ore-body, the south end of the shoot appears to be composed 
of copper ore, but it is not. certain that this is not a separate 
maas, divided from the zinc-lead sulphide by a band of 
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schist. In No.5 tunnel (see Plates II. and IlL), a fine body 
of copper ore, 40 feet in thickness, has been cut through. It 
is possible that this may be a continuation of B lode, but 
it is rather too far east, and I am more inclined to think 
that it is a separate lenticular mass. It consists of bands of 
highly-impregnated schists and dense Ol'e, all showing copper 
pyrites very freely. Bulk samples taken every 5 feet-have 
proved the ore-body to contain up to 7 per cent. of copper. 
For a distance of over 100 feet to the west of this good 
copper are, the country consi£ts of bands of more or Jess 
highly-impregnated schist, containing in parts a considerable 
amount of copper pyrites and a little zinc-blende. To the 
east of the copper, the schist is also impregnated, but not so 
highly. There are also a few small seams of zinc-lead sul­
phide at No. 5 level. 

As regards the origin of the zinc~lead sulphide bodiee, I 
think that the finely-laminated charader of most of the 
ore, and the facts connected with the passing over of the 
impregnated schist into the massive ore-bodies, is indisputable 
evidence that the ore-bodies have been originally formed 
by the replacement of the substance of the schists with 
mineral matter. The formation of these depmrits may be 
the result of still another phase in the process of ore-deposi­
tion which we already know to have been active in the dis­
t.rict. In other words, the metal-bearing solutions may 
have emanated from the granite magma. In support of 
this, the presence of small quantities of fluorspar and bis­
muth sulphide may be referred to. The chlorite in the 
quartz veins with which these deposits are associated is 
also evidence of the plutonic origin of t.he solutions which 
deposited the ores. Chlorite is rarely met with in the 
ordinary types of silver-lead veins, but is a common con­
stituent of cassiterite veins. On the other hand, it is 
quite poosible that metalliferous emanations may have taken 
place from other eruptive rocks in the district, such, for 
example, as the keratophyre with which the deposits are 
a8S0Ciated. It is., however, possible that this rock is merely 
a differentiation product from the granite magma, and, in 
that case, we would still be right in saying that these 
deposita belong to 'the same general process of ore-deposition 
to which we have attributed other large bodies of sulphide 
ores in the district. It is to be hoped that these points will 
become clearel' as our knowledge of the \Vest Coast is 
extended. 

But, although I regard it as certain that the original deposi­
tion of the ores took place by ascending solutions. I think 
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that there is very distinct evidence that a concentration of 
the valuable metals has taken place within the ore-bodies, 
-compal"atively recently, by descending solutions. This sub­
ject is one which haa received much attention during the last 
few years at the hands of American geologists, and sevenl 
jmportant articles on the subject have recently appearerl 
among the transactions of the American Institute of Mining 
Engineers.* As evidence of this, I may mention the pre­
sence of bands and patches of the blenda-pyrite mixture in 
. pyrite, and the gradual passing over of this, by addition of 
galena, into the zinc-lead sulphide ore. The presence of 
pseudomorphs of zinc-blende after calcite, both in the schists 
and in the dense ore, is also strong evidence of the secondary 
deposition of this mineral. It is, of course, an open ques­
tion as to the amount by which the deposits have I'een en­
riched in this way, and this point can only be finally settied 
when the unalwed deposits are opened up. 

The conditions for the existence of descending solutions 
appear to be most favourable, especially in t,he cas~ (Jf the 
Mt. Read deposits. Take the Hercules Mine as an example. 
The mine is situated on the steep western slope of Mt. Ham­
ilton. Below the outcrops of the ore-bodies, the hugle of 
alope of the Burface of the ground is about 600 from lhe 
horizontal for several hundreds of feet; below this, for nearly 
a thousand feet, the angle of alope is between 300 and 500. 
The strike of tbe schists and of the ore-bodies make an angle 
of about 300 with the average direction of the contour lines 
of the hill at this point. The dip of the schists is to the 
.east, while the hill slopes to the west. The country is iuter­
eected by v~ry numerous faults and slides, almost all of 
which dip to the east or north~ast. It is, therefore, evident 
that much of the water which enters the rocks near the lOp 

of the hill must travel downwards through the openings in 
the rocks for long distances before again emerging l't the 
8urface. At the Mt. Reid Mine, the conditions are pro­
bably quite as favoura.ble, although the deposit is situatOO 
a little further from the steep slope of the mountain. The 
ore-body at the Tasmanian Copper Company's Mine is pro 
bably not so favourably situated as thme of ML Read. 
because the strike of the schists and of the ore-body it~lf 
is approximately parallel to the slope of the mountain. 
"'There would, therefore, be a tendency for the water to flow 

* See the papers of Van Eise, S. F. Emon!'.z and W. 8. Weed, 
TransactiollB Am. Inst. Mining Engineers, vol. x..~x. 
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-downwards along the ore-body, or along the planes of strati­
fication of the schists, without descending to any great 
·depth. 

The first work of the descending surface-waters when th~y 
corne in contact with the ore-bodies, or wit.h the smaJler 
particles of ore distributed through the schist, is that of 
decomposition. The chemistry of the process is very 
complex, and need not be discussed here; suffice it to say 
that the sulphides of most of the metals are altered to sul­
phates or carbonates, and in that form are taken off in solu­
tion. Sulphuric acid, and, under certain conditions, hydrogell 
sulphide, are among the decomposition products of iron 
pyrites. The former is, no doubt, always present at first, 
but may become neutralised by contact with carbonate of 
lime. Hydrogen sulphide call only exist when lead, copper, 
and silver· are absent from the solutions, because it would 
immediately combine with them to form sulphides. \Vhen~ 
'ever the conditions are such, therefore, that hydrogen 
sulphide is formed, it is on:y possible for zinc and iron to go 
into solution, since these are the only metals present which 
are not precipitated by hydrogen sulphide in an acid 801u­
cion. I think the pseudomorphs of zmc-blende after calcite 
may be satisfactorily explained by the action of such solu­
tions. The calcite would neutralise the sulphuric acid, 
enabling the sulphide of zinc to be precipitated, and the 
sulphate of lime would be carried off in solution. Iron 
sulphide might, of course, .also be precipitated in the same 
way, but not till all the zinc had been precipitated, since 
zinc has a greater affinity for sulphur than has iron. It is 
probable that the amount of hydrogen sulphide present 
would seldom be sufficient to precipitate all the zinc from 
solution, SO that the precipitation of iron sulphide would 
"be rare. In one specimen, taken by me from No.5 tunnel 
at the Hercules Mine, I found small blebs of calcite con­
taining crystals of iron pyrites. It is possihle that these 
may have been deposited in this way. 

The bulk of the zinc-lead sulphide deposits have, however, 
been formed by the replacement of iron pyrites, and in this 
process carbonate of lime probably played an important paIt, 
since the depo~its are only found in the immediate vicinity 
of rocks containing this mineral. On theoretical grounds 
al8() the presence of carbonate of lime appears to be 
necessary for the concentration, both of the zinc and lead. 
Zinc eulphide cannot be precipitated from an acid solution, 
but the preeence of carbonate of lime would ensure the 
aolutions remaining neutral. The originally acid solutions 
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~om.ing in contact with the carbonate of lime would become­
neutralised, forming sulphate of lime and carbonic acid. 
The presence of the latter would then enable a considerable 
quantity of carbonate of lime to go into solution. and this 
would ensure the neutralisation of any other acid which 
would be subsequently formed. The presence of carbonates 
is ,,130 probably necessary to enable the lead to go into solu­
t.i.on. Lead sulphate is very insoluble in water, while lead 
carbonate, which would he formed if carbonate of lime were­
present, is appreciably soluble in water containing carbonic 
acid. 

The several reactions for the precipitation of the sulphides 
of the metals by iron pyrites are as follow: -

Ag,SO ~ + Fel':l, +30=Ag,S+ PeSO .. +SOs 
Ag, CO, + Fe S, + 30 = Ag, S + Fe CO, + SO, 

Pb SO, + Fe S, + 30 = Ph S + Fe SO, + SO, 
Ph C0 3 + Fe S~ + 30 = Ph S + Fe COs + SOl 

Zn SO. + Fe S~ + 30 = Zn 8 + Fe 80. + 80s 
Zn COs + FtJ 8, + 30 = Zn 8 + Fe COs + SO. 

As regards the order of precipitation, this depends upon. 
the relative affinities of the several metals for sulphur, and 
also on several other factors. As between the above' three 
metals, the order of precipitation is as follows:-l silver, 2 
lead, 3 zinc. This order will probably be found to be re­
peated in the metallic contents of the ore-bodies as depth 
is gained. Silver sulphate is very readily decomposed, and 
will. therefore, be quickly re-deposited as sulphide, or in 
combination with sulphur, antimony, and copper, as fahl 
ore, &c. Lead and zinc salts are more stable, but lead hag 
a strong affinity for sulphur, and will, therefore, be soon 
precipitated. Zinc has rather a weak attraction for sulphur, 
and will therefore be precipitated more slowly. 

It is of course not to be rnpposed that the metallic con-­
tents of the ore-bodies have been wholly derived from the. 
portions of the deposits which we now see oxidised at the 
surface. The process is a continuous one, and keeps pace 
with denudation, so that the metals which are now found 
in the mlphide bodies may have been derived from 
hundreds, or even thousands, of feet of low-grade material 
which has been removed by denudation. Rapid denudation, 
such as must have taken place both at Mt. Read and Mt. 
Black, is favourable to enrichment, because it quickly 
removes the upper, already leached, portion of the deposita, 
and enables a larger amount of lode-matter to be lixiviated 
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in a given time than would result were denudation lese 
active. 

Although these theoretical con...qderations go to show tha.t 
the zinc-lead sulphides must gradually become poorer as 
depth is gained, the amount of ore ~ctually in sight is 00 

large that this fact need cause no uneasiness. If only the 
zinc problem can be solved, there is sufficient Ol:e available 
to keep a very large works employed for many years. 

The deposits of copper ores at the Hercules Mine present, 
I believe, a separate problem. It is perha.ps too early to 
speak definitely yet, but I am at present inclined to the 
belief that these deposits are in their original state, and 
have not been enriched by descending waters. Certainly, at 
present there is no evidence of enrichment. The ore con­
sists of copper and iron pyrites, disseminated through schist, 
with large hands of practically solid ore. 'rhere are none 
of the rich copper minerals, such as bornite a.nd chalcociiE\ 
which are comroonly recognised a.s of secondary origin. Un­
like the zinc-lead 8ulphide bodies, the copper appears to be 
independent of the presence of lime in the adjoining rock. 

The difference in the metallic contents of the two classes 
of deposits may be due to two causes. It may be due to 
differences in the levels (or, what is the same thing, differ­
ences in the distances from the cooling granite magma), at 
\\ bich the original deposits were formed. It may also be due 
w differences in the composition of the rocks, some being 
more favourable for the precipitation of copper, others being 
more favourable to the precipitation of zinc and lead. Of 
these two theories, I think the former is more probable. 
Such changes in the composition of ore-deposits as depth is 
gained are not uncommon. At the Hercules Mine, copper 
is very much more abundant in No.5 level than in any of 
the others. Further, at Mt. Read all the zinc-lead sulphide 
bodies are at a great elevation. Lower down. on the 
western slope of Mt. Read, two ore deposits are known, 
namely, the Ring P.A. and the Jupiter, in both of which the 
ore is composed of cupriferous pyrite, with very litt1e zinc, 
and only traces of lead. The respective heights above sea­
level of the outcrops of the several deposits are , approxi­
mately, as follows:-Ring P.A., 1540 feet; .Jupiter. 1800 
feet; Hercules and Mt. Reid Mine. 2900 feet. There iB. 
therefore, much reason to believe that a zone of copper ore 
may be found below the zinc-lead sulphide zone; and, if this 
proves to be the-case, it will make a very great difference to 
the future of the district. The presence of payable copper 
ores would render the mines independent of the solution 
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of the zinc problem, and enable them to carryon operatioll."J 
pending the discovery of a Buitable process for the treatment 
of their large reserves of zinc-lead sulphide. 

The Hercules Gold afld Silver Mining Company, No 
Lwbility. 

This company holds the following sections: -·Nos. 89-95. 
49-95, 103-94, 100-94, 88-95, 50-95, 101-94, 102-94, held 
under gold lease, with a total area of 71 acres; also section 
1918-91>4, 31 acres, held under mineral lease. 

The mine is situated on the western slope of Mt. Hamil­
ton, a spur on the west side of Mt. Read. It is connected 
by a self-acting endless wire-rope tramway with the terminus 
of the North-East Dundas tramway at Williamsford. 

Plate II. gives " sketch plan of the mine workings, to­
gether with the positions of the several ore-bodi~8. Most 
of this is taken from the exceBent plan recently published 
with the company's ha.lf-yearly report The contour linea 
have been sketched in partly from data supplied to me by 
Mr. S. Thaw, the mining manager, and partly from baro­
metric readings taken by myself. There are five principal 
zinc-lead sulphide ore-bodies known on the mine, but some· 
of these may eventually prove to be connected. Further, 
there are a great many more" makes 11 of ore in the vicinity 
of what are now regarded 8S the main ore-bodies, some of 
which may, when driven on, develop into large bodies of 
ore. At present the principal ore-bodies are known as 
foBows: - No. 1 lode, A lode, the south lode, No.3 lode, 
or the main lode, and B lode. Besides these there is the 
surface outcrop of a sulphide lode on No. 4 tramway behind 
the blacksmith's shop. There are reveral makes of ore 
between No. 1 and No.3 lodes, and between No. 3 and B 
lodes. There is, further, the copper formation connected 
with No. 3 lode, and the large copper format-ion cut in 
No. 5 tunnel. 

The mine workings will, I think, be mtelligible from the­
plan, and need not be further described. 

No.1 Lodt.-The rich sulphide orc mined several yean 
ago, and packed in to Dundas, came principaBy from this 
lode above No.1 level. According to the late Mr. J. Har­
court Smith's report, 9 tons 13 cwts. of gossan, averaging 
over 10! ozs. of gold and 212 ozs. of silver, per ton, and 62 
tons of sulphide ore, assaying over 2 OZS. gold and 68 07.9. 

of silver per ton, were won. At present stoping is being 
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carried on between the intermediate and No.1 level, the ore 
consisting of both gossan and sulphide, but principally the 
latter. The average assay value, as published in the last 
half-yearly report, is a. follows: -Sulphide ore-gold 0·35 
009., silver 45' 0 ozs., lead 17· 6 per cent.; _gossan-gold 
1 . 50 OZS'J silver 60' 0 OZS., lead 2' 4 per cent. The lode ia. 
about 10 feet in thickness in the present stopes. At No.2 
tunnel level the lode appears to have split up. The drive 
north from No. 2 tunnel follows a small make of Ofe for 
100 feet. A crosscut was then driven west, and a much 
larger body of zinc-lead sulphide was cut through, about 35 
feet in thickness. This body has not been systematically 
sampled, but it is known to be low-grade, and unworkable 
under present conditions. A rise has been put up in the 
ore-body between this level and the intermediate, so that 
there is no doubt that it is a continuation of the ore-body 
which is now being stoped in the upper levels. In ft 

southerly direction the or~body appears to lose most of ita 
zinc and lead contents, for in No.2 tunnel only pyrites and 
highly-impregnated country was cut. 

A Lode.-This is a promising-looking lode in the uppet' 
levels, consisting of 10 or 12 feet of gossan, with sulphide 
are underfoot. Unfortunately, the latter does not a.ppear 
to live dQwn, as in No. 2 tunnel only highly-minerahsed 
country is met with. However, the QCcurrence of the 
shoots of sulphide ore is so erratic that it is impossible to say 
definitely whether the ore has given out or whether the 
tunnel has happened to strike the formation in a poor place. 
From the surface it has been driven along for a distance of 
170 feet, of which 120 feet was in good g09san ore. Sloping 
operations are now in progress above this drive, the average 
assay value of the are won being as follows: -Gold O· 80 
ozs., silver 16· 0 ozs., lead 2' 5 per cent .. 

The South Lode.-This body of are has been proved down 
to No.4 level. The length of the shoot is about 75 feet. 
In No. 3 level the average width of the are is: about 5 feet. 
going up in places to 10 or 11 feet. In No .. 4 leV'll the 
maximum width is 15 feet, but the shoot is Somewha"t 
shorter. The ore corui.sts of saleable zinc-lead sulphide. 
which is now being stoped out and sent" t.o the Tasmanian 
Smelting Company. The following a~ay gives the average 
value of a number of bulk shipments of sulphide are from 
the south lode'-Gold 0'5 ozs., silver 33·1 ozs., zinc 19'~ 
per cent., copper 0 . 59 per cent. Quite lately an important 
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make of g0888D has been di.scovered at the surface to the 
lK)uth of the present underground workings on this lode. 

Bet-ween the south and NQ. 3 lodeF several bands of ore 
have been cut, both in the south lode crosscut, and in the 
crosscut connecting the south drive on No.3 lode from No.3 
lunnel, with the intermediate drive on the south lode. One 
of these, consisting of 18 inches of Eulpbide ore, 8s&'l.ys-gold 
O' 2 OZS., silver 12· 2 ozs., and lead 16' 8 per cent. Another 
body of pyritic ore met with in the lower crosscut is 5 feet 
in width, and assays--gold O· 2 OZS., eilvel' 7· 0 ozs., lead 
17· 3 per cent., copper 1· 4 per cent. 

No. 3 Lode.-This is a curiously complex system of 
irregular lenticular masses of gossan and sulphide ore. It 
has been driven on for about 300 feet in No.3 level and 400 
feet in No. 4 level. Above No. 3 level it i. largely 
oxidised, and the grealer part of the output of gossan ore 
during the last twelve months has come from this portion of 
the mine. The sulphide ore is not high-grade, and most 
of it is just loo low to pay under present conditioll9, but 
the go~an leaves a fair margin of profit after all expenso-q 
are paid. While stoping is proceeding. it is the practice to 
drive into the hanging-wall of the lode, with the combined 
object of obtaining filling for the stopes and of prospe<::ting 
for other bodiee of ore. These cro~uts have in places 
proved payable gossan to exist for a width of 50 feet, 
though this is exceptional; nearly all of them have been the 
means of discovering bodies of gossan or sulphide ore more 
or less extensive. At the end of the north drive, at Nu. 3 
level, the ore-body which had been driven on appears to 
pinch out, but a crosscut from the north drive on B lode 
has quite lately proved that there is a large body of gossan 
and sulphide ore 25 feet north of this. This i!! now called 
C lode, but it will probably be found to have some COIl­

nection with No. 3 lode. This ore-body was first cut 50 
feet to the east of the drive on No.3 lode, and was followed 
in a north-westerly direction for 80 feet. This crosscut 
bas opened up a large amount Of both gossan and sulphide 
are, the existence of which was not known, and promises to 
add very considerably to the amount of ore in sight. There 
is a curious make of copper are in No.3 lode. It appears 
to be separated from the zinc-lead sulphide by a band of 
schist. In No. 3 level it appears on the western wall of 
the drive for a distance of about 50 feet, and a cuddy bas 
been put into it for about 10 feet without r:eaching the foot­
walL In No.4 level the drive foUows the western wall of 
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the body for a distance of 60 or 70 feet, a.nd an easterly 
C1'088Cut prov .. the width to be about 35 feet. 

B. Lode.-This is a large zinc-lead sulphide body which 
must await the solution of the zinc problem before the 
whole of it can be profitably worked, but probably richer 
portions will be discovered in the upper-levels, which will 
pay to mine under the present tariff conditione. The ore­
body has been intereected by No. 3 tunnel, and by the east 
wmze crosecut at No. 4 level. Between these two level. 
the width of the ore-body has increased from 25 feet to 64 
feet in horizontal measurement. At No. 3 level the ore­
body was driven on south for a distance of 25 feet, and 
north for a distance of 45 feet; beyond this the north drive 
passes out of the ore, and it is nQt known whether the are­
body continues to the west of the drive or whether it bu 
pinched out. In No. 4: level no driving bas been done along 
the course of the lode. In No.6 level, B. lode has not been 
cut, or, at least, has not been identified. As the shoots of 
ore in the other lodes have a northerly pitch, it is quite 
possible that this shoot has pitched north of No. 6 level, and 
may yet be found by driving in that direction. I think, 
however, that it is quite possible that the shoot of zinc-lead 
sulphide does not live to this depth. This will most readily 
be proved by the contemplated crosscuts from the winze, 
between No. 4 and No. 6 level.. Plate IV. gives two dia.­
grams, taken from the last half-yearly report of the company, 
giving the assay values of the o ..... body at the two levels. 

T"'~ Copper Pormation, No. 5 Tunnel.-No. 5 tunnel has 
been driven 260 feet below No. 4 level. For the first 660 
feet little else but country impregnated with mineral matter 
was met with, the zinc-lead sulphide bodiee ha.ving, 
apparently, either cut out or pitcbed north. At about this 
point the country became decidedly more bighly minera­
lised, with bands of nearly solid pyrites carrying copper 
pyrites. Some of these bands carry up to 3 per cent. of 
('opper, and, with copper at a good price, should pa.y for 
mining. At about 660 feet from the entrance of the tunnel 
a belt of good copper ore, about. 40 feet in thickneso;, was 
entered. This deposit consists of bands of highly impreg­
nated schist and dense pyrite .. all carrying copper freely . 
The ore-body has been systematically sampled every five 
feet, and a diagram showing the resulting 888&y values. is 
given in the report of the company for the half-year endlDlr 
31st July. From this it appean that there is nearly 40 
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feet of ore, which will average 4· 4 per cent. of copper, or, 
omitting ODe poor band of 20 feet, which probably would 
not be taken out when mining operations were being carried 
all, the remaining 30 feet should bulk 5· 3 per cent. To 
this is to be added the contents in gold and silvel'! to the 
value of about 58. per ton at present prices. Little has been 
done so far with regard to proving the extent of the for­
mation, as, since it has been cut, expenditure in connection 
with getting the mine into an ore-producing condition has 
been very heavy j but a start is now being made by sinking 
a winze on the formation. This has reached a depth of 20 
feet with, so far, quite satisfactory results, and I am in­
formed by the mine manager that it is the intention of the 
company to vigorously prospect the formation. This is 
certainly the right policy to adopt, as the formation i.sl a 
very promising one.. The existence of a large body of pay­
able copper ore, even if the gross metallic contents are much 
below that of the zinc-lead sulphide bodies, will add very 
greatly to the value of the mine, for this ore involves no 
difficulties in metallurgical treatment, and is not dependent 
on the solution of the zinc problem. 

The East Hercules Sections.-These sections have been 
lately acquired by the Hercules Company, and it is proposed 
at some future date to extend the Hercules No. 2 tunnel , 
with the object of cutting the East Hercules lode. This for­
mation is situated on the east side of Mt. Hamilton, and 
between it and the Hercules workings is the band of kera­
tophyre already alluded to, which forms the ridge of Mt. 
Hamilton. The workings were full of water, so that I was 
not able to examine the formation. The country rock is 
rather obscure chloritic schist, which will require careful 
microscopic examination before it ~an be determined. From 
an extract from Mr. F. T. Sullivan's report on the prospectj:! 
of the old company, which is published in the last haU­
yearly report of the Hercules Company, I note that the 
mine workings II comprise a shaft 47 feet deep, and a. drive 
from this shaft driven in a westerly direction a distance of 
95 feet. At about 70 feet from the sbaft the first bands of 
ore were cut, and from this point to face of drive, a. distance 
of 25 feet, in pyritic schist showing bands and pockets of 
copper sulphides. These bands are from 3 to 6 inch .. wide 
in crown of drive, and from 8 to 15 inches wide on floor." 
With the object of cutting the formation in depth, an adit 
was laid out, and has been driven a distance of 202 feet, 
leaving 203 feet of driving hefore the ahaft is reached. 

• 
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This will give 116 feet of backs from the brace of the shaft. 
Assays from the bands of copper ore cut in the drive from 
the shaft have yielded from 6 to 30 per cent. of copper. 
The No.2 tunnel of the Hercules Mine will come under the 
East Hercules sbaft with 530 feet of driving, a.nd thereby 
will gain 312 feet of backs. 

It is, of course, impossible to form a definite opinion with~ 
out being able to examine the formation in situ. Chloritic 
achists are very commonly a...."8OCiated with copper on the 
West Coast, and I am strongly inclined to think that the 
processes of chloritisation and of ore-deposition are very 
closely connected. At the same time I believe it is a fact 
that althou~h many promising shows on the West Coast are 
8&IOCiated WIth chloritic schists, none of these have actually 
proved payable. I think, therefore, that the proposal should 
be left in abeyance for the present. It is probable that, as 
our knowledge of the geology of the West Coast ore-deposits 
extends, we shall be able to come to some more definite con­
clusion as to the behaviour of copper ores in depth than is 
possible at present. 

The Hercules Company has entered into contracts with 
the Smelting Company of Australia, Limited, and the Tas­
manian Smelting Company, Limited, for the supply of large 
quantities of both goss:IU and sulphide are. Shipments were 
commenced on the 6th April, 1901, and since that. date 7020 
tons of gossan ore and 2612 tons of sulphide are have been 
delivered. The fulfilment of these contracts will keep the 
mine employed for between one and two years at the present 
output, and, as stoping operations have led to the discovery 
of quite a number of large" makes" of ore, the pre;>ence 
of which were previously unsuspected, it is reasonable to 
hope that the company can carryon for several years before 
it, comes to an end of its saleable are. In the mean­
time it will have proved the extent and value of its 
copper formation, and, it is to be hoped, win be in a position 
to work this on a payable basis. The solution of the zinc 
problem would, of course, add enormously to the value of 
the mine, as it would enable large qnantities of ore, which 
are now just below the payable limit, to be worked. 

The company has selected a site for a smelting works on 
t.he banks of the Pieman River, near Rosebery, and propose, 
eventually, to connect this with its mine by means of a 
railway and self-acting tram. 
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The Mt. RfJid Mining Oompany, Limit~d. 

This company holds sections 3302-87M, 80 acres; 4894-
9314, 23 acres; 266-93M, 80 acres; and 267-9314, 41 acres. 
The mine is situated on section 3302, which is directly south 
of the Hercules Mine, two sections belonging to the South 
Hercules Company intervening. The other three sectiOll8 
are held for the purpose of securing a site for metallurgical 
works. 

There are two bodies of sulphide ore on the property, 
which may b~ described as the eastern and western ore­
bOOies respectively. The principal workings are confined 
to the eastern ore-body, which is certainly the largest yet 
known at Mt. Read. It is a large lenticular mass between 
800 and 900 feet in length, with a maximum width of about 
80 feet. This ore-body has been exposed on the surface for 
8 , distance of nearly 500 feet by means of a series of large 
open cuts, and a tunnel has been driven from the north end 
along the formation. \Vhere first cut the ore-body was 
quite small, but 150 feet further south crosscuts east and 
west from the tunnel proved the width to be 74 feel. The 
ore-body was driven on for 770 feet altogether, and the end 
of the shoot has not yet been reached. On the surface, 
however, about 145 ' feet above the level of the tunnel , and 
70 feet further south, the ore-body appears to pinch out. 

Analyses Nos. 1 and 2, Table 111., were furnished to me 
by the late mining mrmager as fairly representing the grade 
of ore that can be won in bulk. These do not include 
patches of very low-grade material, which would naturally 
be discarded when mining operatioDs were being carried on. 

The eastern lode has not received much attention up to 
the present. To the west of the eastern ore-body there is a 
long ridge, which is believed to form the capping of the are­
body. This consists of partly-decomposed schist, much 
pitted, as though mineral matter had been leached out. 
I believe it is the continuation of the belt of country passed 
through at the entrance of No. 5 tunnel all the Hercules 
Mine, which at that point was fairly highly charged with 
mineral matter. The eastern tunnel of the South Hercules 
ii driven in the same belt, and here it is even more highly 
mineralised. and with a larger proportion of galena than 
on the Hercules ground. I doubt if this baud, which 
actually forms the ridge, will ever prove to be much more 
than impregnated schist, but to the west of it there are some 
calcite schiSJts, in which zinc sulphide ores occur, and which 
I think are of a much more favourable nature. 

• 
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The fonnation has been ~ by twa prospect shafls, 
known respectively as Williams' shaft and the west shaft. 
Williams' shaft, which is situated about 450 feet south and 
160 feet west of the open cut workings on the eastern lode, 
was sunk 50 feet on what was at the surface a Darrow band 
of sulphide ore. The shaft continued in the ore to 50 feet., 
where it bad widened <rut to 5 feet. On the surface some 
30 feet north ()f lhe shaft the dep<>sit sll()wS 10 feet in width. 
A bulk sample of the better class Qf ore from this shaft 
"ssayed-gold 1 dwt. 23 grs. , silver 15 ozs. 16 dwte. 4 grs., 
lead I6! per cent.; while the bulk of the whole ore taken 
out, namely, 109 tons, gave the following result: -Gold 
1 dwt. 7 grs., silver 6 ozs. 4 dwts. 3 grs., zinc 26 . 8 per cent. , 
lead 8' 5 per cent., and copper 2· 0 per cent. 

The west shaft was sunk on the same line of country, 
about 14 chains further north. Quartzite and schist, with 
bunches of sulphide ore, were struck, from which the fol1ow­
ing assay was obtained :-Gold 2 dwts. 14 grs., silver 12 OZ9. 

16 dwts. 2 grs., zinc 14 · 6 per cent., lead 36' 5 per cent., 
copper O· 6 per cent. 

The western formation could be most readily tested by 
cross-cutting from the tunnel in the eastern ore.body. For 
testing the ore-bodies in depth there are splendid facilities. 
From the south-eastern portion of section 266-93M a tunnel 
oouJd be driven, gaining 1500 feet ()f backs below the present 
tunnel-level, with 3300 feet of driving, while from ConJifJe'a 
Creek over 2000 feet of backs are obtainable with 1 mile of 
tnnnelling. For reasons which I have given elsewhere, I 
do Dot think that the zinc-lead sulphides will be met with at 
these great depths. On the other hand, I think that the 
possibilities of finding payable copper ores are sufficient 
to warrant the ground being tested in depth. 

Mr. Luke Williams, the late mining manager, has laid 
before the directors of the company a scheme for treating 
the zinc-lead sulphide ore of the Mt. Reid Mine. H e pro­
poses to mine the ore in bulk, and divide this into three 
clasaes by hand-«>rtiog-

1st. Smelting ore containing sufficient values in gold, 
silver, and lead, to render it saleable under 
preeent conditions. 

2nd. Ore containing over 38 per cent. of zinc to ue 
exported as zinc ore. 

3rd. Concentrating ore, to be treated by mechanical 
concentratioD, winning as final prod1,1cte (a) 
Bilver-Iead ore, (b) zinc ore. 
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In order to get some idea as to the p08sibibty of con­
centrating the ore mechanically, small parcels of ore were 
tested in the concentrating mills of the Silver Queen and 
Oonah mines in Zeehan. The mills are. of eourse, not 
suitable for the treatment of such ore.'and llothing approach. 
ing clean products were obtained; but Mr. \Vil1iams tells 
me that the testa proved that there was a decided tendency 
for the precious metals to be concentrated with the lead, and 
he regards the results as, on the whole, sati~factory. The 
ore would have tQ be crushed very fi ne, and this would 
make the loss, not only in the precious metals, but also in 
lead and zinc, very heavy. At the St1me time, if the ore 
could be treated at even a small profit it would be much more 
preferable than leaving the ore standing. Mr. Williams 
deserves every credit for bringing forward the prop~al, and 
I think it is decidedly worth giving a trial. A !illlall experi· 
mental ' plant should be erected first, and from the results 
obtained from this it should be possible to judge of the prac­
ticability of the scheme. Much of the ore at the Mt. Reid 
Mine is not such an intimate mixture that the particle@ 
could not be separated by moderately.fine crushing. 'This 
does not apply to all the ore, and I do not think it applies 
to the Hercules ore to 8S great an extent as to the Mt. Reid 
are. There is a large amount of ore in both mines which 
is so intimately mixed that it appears impracticable to 
obtain any mechanical separation at aU. This class of ore, 
if it is not rich enough in gold, silver, and lead, to be sold 
aa smelting are, or in zinc to be exported as zinc..ore, will 
have to await the solution of the zinc problem before it can 
b. treated. But I think that-at the Mt. Reid Mine, at 
least, and probably also, to some extent, at the Hercules 
Mine--there is a proportion of the ore in which the par­
tides of galena, pyrites, and blende are sufficiently coarse­
grained to enable a separation to be effected by moderately· 
fine crushing. The practicability of applying mechanical 
concentration will depend upon three things: -1. Cost of 
treatment. 2. The degree of efficiency which is obtainable 
in the separation of the several minerals. 3. The distribu· 
tion of the precious metals among the several products. 
These three points can only be determined by experimente 
carried out on a working scale on the ore itself. 

A machinery-site has already heen selected on section 
266-93M, and a tramway route connecting this site with the 
mine has been surveyed and cleared. This will be a sell­
acting tram, with a fall of 1500 feet in" distance of three­
quarters of a mile. There is then 200 feet of fall for the 

• 
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concentrators between the terminus of the self-acting tram­
way and that of the branch 2-feet gauge tramway connect..­
ing the machinery-site with the N orth-eaEt Dundas 
Tramway. This connecting tramway has already been COll­

structed. An ample water supply, both for dressing 
purposes and for power, has been secur~ by the company. 

The South Hercules Mining Company, No Liability. 

Sections 19-95G.L., 9 acres; 23-95G.L' J 10 acres; and 5347 -
93M, 64 acres. 

These sections are immediately south and adjoining the 
Hercules Mine, and north and adjoining the Mt. Reid 
Mine. Almost at the south-east corner of section 19 a 
shaft haa been sunk ctn what I presume to be the continua.-
tion of the Mt. Reid Company'. ore-body. This shafl was 
under water, and could not be examined. At the surface 
there is a large heap of sulphide ore, which has come out 
of this shaft. I am not aware of the a888Y value, but I 
fear it is poor, as it is principally composed of zinc·blende 
and pyrites, with only a small proportion of galena. 

At about the centre of this section a tunnel has been 
driven into the spur, which, further south, separates the 
eastern from the western forma.tions on the Mt. Reid Com· 
pany'8 ground. The tunnel passes through hard silicious 
schist heavily impregnated with galena., blende, and pyrite, 
for a distance of 200 feet. This is probably the same belt 
of country which occurs on No.5 tramway at the Hercules 
Mine, but here it carries considerably more galena than it 
does further north. I think it would be worth while 
extending this tunnel, because, further south, we know 
tha.t calcite schists occur to the west of this belt of country, 
and where this is the case the zinc·lead sulphide bodies are 
to be looked for. The highly-metalliferous character of the 
country already passed through may be regarded as a very 
favourable sign. Near the entrance of this tunnel a seam 
of sulphide ore was struck, which was followed BOUth for 
about 80 feet. The maximum width of the sulphide ore in 
this formation appears to have been about 12 inches. The 
ore is of good grade, and carries a fair proportion of galena 
Near the northern boundary of the section a long tunnel 
has been put in, with the object of picking up the continua­
tion of any of the Hercules ore-bodies. This tunnel was 
locked up, and therefore could not be examined. I under· 
stand that some sulphide ore was cut near the end of the 
tunnel, but apparently the formation W88 not extensive. 
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The Barlen Hercules Gold, Silver, and Copper Minnig 
Oompany, ft- 0 Liabil-ity. 

Section 30-92G.L., 10 acres. This section is north, and 
Ildjoining the Hercules Mine. A good deal of underground 
work has been done OD this section, with, unfortunately, dis­
appointing results . • Several small bodies of sulphide ore 
were cut by two tunnels, which were driven in an easterly 
direction into the hill, but they all proved to be short len­
ticular bodies, cutting out when driven on in both directions. 
A deecription of the working. will be found in the I.'e Mr. 
J. Harconrt Smith'. report of 10th June, 1898, on the di .. 
triet. 

Dunne'& Mt. R ead Mining Company, No Liabihty. 
This company holds sections 218-93M, 44 acres, and 164-

9311, 19 acre&-both of them south, and adjoining the Mt. 
Reid Mine. The opur which runs through the Mt. Reid 
Mine between the two lode formations continues as a low 
ridge into these sections, and just to the west of it a shaft 
haa been sunk uPOD! what is almost certainly the continua.­
tion of the western formation of the Mt. Reid Company. 
This shaft waB fun of water, and therefore the ore-body 
could not. be examined in ,itu, but, from an examination of 
the tip, i.t appears that the calcite schists observed on the 
lit. Reid Mine continue in this direction. These have 
been attacked by the ore-bearing solut.ions, for they have 
been to a great extent converted into carbonate of man· 
ganese, and at the surface weather black, owing to the 
forma.tion of manganese dioxide. Some sulphide ore has 
been struck, but 80 far, apparently, not in large quantities. 
Such 8S there is, howEwer, is very nice-looking OI'e, carrying 
a good percentage of galena. From this ohart tbe outcrop 
of the schist haa been exposed by a trench in a westerly 
direction from the shaft, for a distance of 970 feet. Two 
formations were cut, the first of which consists of a band of 
mineralieed country three or four feet in thlckne.~, carry· 
ing zinc·blende, galena, and pyrites. Further west a sma.ll 
abaft has been Bunk, from which a little sulphide ore is m id 
to have been obtained. From the end of the trench a long 
tunnel is being put in to cut the formation which waaexposed 
in the main shaft. This:is a big piece of work, and when 
completed should test the ground effectuaUy. The tun Del 
is now driven 254 feet, and will require to be driven 715 
feet more before it cornea below the main shaft. A. tbe 
formation is dipping to the east, it will then have to go 
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rome distance more before cutting the lode. This tUDnel 
will give about 300 feet of backs. The country passed 
through up to the present consists of argillaceous and 
silicious schists, with occasional quartz veins carrying galena 
and zinc-blends. 

The formation on which the main shaft has been E,unk is 
again exposed in a trench by the side of the Mt. Read 
track. Crystalline limestone occurs. here, and some pretty 
solid pyriteft, but I could see no zinc-lead sulphide. 

In another part of the report I have referred to t.he {'OD­

nection which the zinc-lead sulphide bodies have with rocks 
bearing lime carbonate. These rocks are present on the 
mine, and zinc-lead sulphide has been found in connection 
with them, therefore there is no doubt. that the essential 
features necessary for the fonnation of ors-bodiesare present. 
The formation of large ore-bodies is, however, always more 
or less accidental, and until they are discovered it is only 
possible to form an opinion as to the favourableness or other­
wise of the conditions, Here, I think, the conditions are 
distinctly favourable. 

1'he Tasmanian Copper Company, Linu'ted. 

This mine has been accurately described by the late. Mr, 
J. Harcourt Smith in his report on the district in 1898, and 
as no mining work has been done since it will be unnecess:try 
for me to describe it again, The deposit is situated about 5 
miles north of th" Mt. Read deposits, on the southern slope 
of Mt. Black. In mineralogical composition it is of essenti­
ally the same nature as the Mt, Read deposits, though it is 
usually 90mewhat poorer in lead, It differs, however, in 
that it is more of the nature of a continuous body of ore, 
since it has been traced for nearly a mile in almost a straight 
line. It is, of course, not of equal width or richness the 
whole distance, and very possibly it may form a series of 
lenticular bodies along one line of strata. The strike of 
the lode is about 200 W. of N., and the dip to the east at 
an angle varying from 400 to 600. The wjdth as exposed 
in_ the mine workings is from 30 to 60 feet in horizontal 
measurement. I did not find any typical calcite schists in 
the vicinity of the deposit, but some calcite occurs "Arith the 
ore. I also found a little crystalline limestone on the tip of 
No.2 tunnel. It is very likely tbat. the schiBts originally 
contained lime, but at present they are almost everywhere 
very much decomposed, 
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Tables IV. and V. show the value of the or6 in bulk. The­
analyses in Table IV. are of samples of a shipment of 100 
tons, which was exported for experimental purposes. 
Table V. is taken from the report of Mr. Harold Wilson, the 
company's engineer, and are the results of analyses of large 
samples taken by him with the object of ascertaining the 
value of the ore in bulk. 

TAllLE IV,-TABMANIAN COPPfJR COMPANY, 

" 
IT, III. H, 

Gold, OZ8. per ton ........ . . .... . 0'16 0'11 0'36 0'''' 
Silval', ozs. pe' tun ..•. .......•.• 10'35 10'50 1)-24 9'30 
Coppel', "/0 ................ .. ...... 0'90 0'63 O'7S 1'~ 

~:.'o%o::::::::::::::::::::::::::: 7'10 5-85 4'00 "!IS 
27'30 24-'75 :22'95 18'90 

Silica, % •••• : •••••••••••• ••• ••••••• 7'18 6'10 7'00 6'80 
Iron, %", ••••••••••••••••••. •• ••• 18'06 20'25 2:!'95 24'7S 
Alumina, % ..................... 2'20 3 '!IS 3'14 3'26 
Lime, % ........................... trace trace trace trace 
Magnesia, 0/0 .................. ... 0'20 0''J6 0'22 0'2( 
Sulphur, 0/0 ................ .... ... 36'24 37'00 38'& 38'gs 
Undetermined .................... 0'88 1'91 0'a4 1: 66-

I. No.1 crosscut No.4 level. 
II. B(>tween No.1 crosscut and No.2 crosscut No.4 level. 

Ill. No.2 crosscut No.4 level. 
IV. Between No.2 and No.3 crosscut No.4 level. 

TABLE V,-TASMANIAN COPPER COMPANY, 

I, 11, Ill. IV, 

Gold, oz. per ton .... 0'10" 0'162 0'U6 0'166 
Silver, ozs. per ton ............ 7'73 IO'SS 13'['8 8'625 
CopJ)Pr, pel' cent. ... ........... 0'23 0'& 0'61 0'77 
Zinc ............... 21'97 23'10 38'86 21'07 
Lead ............... 4'90 3'15 12'& "'73-
Silica 

" 13',50 8'GS ft'lO 
Iro. ............... 20',21 22'14 6'S8 
Alumina 2'10 0'90 
Sulphur ............... 3[j'21 38'00 29'SS 

1. Average of several bulk samples taken throughout No. 2 
level. 

n. Average of several bulk samples taken throughout No.4 
level. 

III. Average of three bulk samples of selected zinc ore. 
IV. Average of 25 large bulk samples, representing the whole­

of the ore in sight. 
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The deposit of ore, as has already been remarked else­
where, strikes approximately parallel with the slope of Mt. 
Black. It is evident therefore that the conditions which 
regulate the flow of surface-waren are essentially different 
from. those obtaining at Mt. Read. Th~ waterS' will have 
a tendency to ftow along the deposit without going to any 
great depth, and will therefore produce a relatively shallow 
zone of enrichment. Of course it is pCNlJible for channels 
to form underground along the lode, and in this way for 
enrichments to take place down to great depths, but these. 
if they occur, must be regarded as accidentaJ, and certainly 
cannot be depended on. As rar as mining operations have 
gone yet, the ore-body is clearly within reach of the surface­
waters. for the schists are nearly all somewhat decomposed, 
showing that they have been affected by the same waters which 
have caused the concentration of the zinc and lead. In the 
uorth end of tho drive from No.4 tunnel, t.e ., the deepest 
point at which the ore-body has been exposed, the are 
(james a larger proportion of pyrite and a smaller proportion 
of blende than elsewhere, and I take this to indicate that 
at this point the workings are already getting out of the 
enriched zone. Thie point is about 260 feet below the 
surface. 

As has already been pointed out, observations at the 
Hercules Mine and elsewhere point to the presence of a ZODe 

carrying copper ores, below that of zinc and lead, and the 
question naturally arises as to whether it would not he 
worth while testing the ore-body for copper at a rlepth. 
This can be dOlle by sinking or by boring with the diamond 
drill, and considering that the lode has been proved to be 
fairly continuous on the surface, I am of opinion that the 
latter course would be the correct ODe to pursue. The drill 
should be capable of boring to at least 1500 feet, and pro­
bably several bo~holes would be required to test the 
deposit thoroughly. Taking into consideration the magni­
tude of the deposit, and the reasons there are for believing 
tha.t copper will be found in greater abundance in depth, I 
think that the comparatively small expenditure which this 
course would involve is fully justified. At the same time it 
is only right to point out that the existence of a coppe~ 
bearing zone, below the zinc-lead zone, has not yet been 
proved, and that, even if it does exist, it does not necesearily 
follow that payable 'ores will be found below every zinc-lead 
sulphide body. 
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The Nortk Tasmanian Copper Company, No Liability. 

Section 19I-93M, 40 acres. This section is north, and 
adjoining the Tasmanian Copper Co.mpany. The workings 
were closed at the time of my visit, and I therefore did not 
see them. A good deal of exploratory work has been done, 
and theTasmanian Copper Company's lode has been located. 
It does not, however, appear to be continuous right through 
from the Tasmanian Copper Company's workings. The lode 
is emaller Qn this section than where it bas been exposed 
further south, but the metallic contents are about the same. 

l'he Primrose Mine. 

Section 63-93M, 10 acres, and section 240-93:M, 16 acres. 
The sections are situated south, and adjoining the Tasmanian 
Copper Company's Mine~ and the ore-body of the latter 
company continues into these sections. The lode has been 
intersected by a tunnel some 5 chains south of the northern 
boundary, and from this a drive has baen put along the ore­
body for a distance of about 260 feet in a northerly direc­
tion. The drive follows approxima.tely the hanging-wall of 
the lode, and from this two CroEScuts have been driven to the 
footwall. The width of the ore-body as ,hown by these 
crosscuts and the tunnel varies from 12 to 24 feet in 
horizontal measurement. The three analyses given in 
Table VI. have been kindly given to me by Mr. C. M. 
Henrie. They are from bulk sa.mples of the Primrose ore. 

TABLE VI.-PRIMROSE MINE. 

Gold, oz. per ton ............... 1 
Silver, OUL per ton ....... ....... . 
Lead °fo ............... . 
Copper °fo ...................... . 
Zinc °fo ................. _ ........ . 

~~~:aO!/o :::::::::::: ::: '-'-.:::::::J 

'. 

'·30 
9'15 

13'60 
0·68 

30·20 
0·38 

20·25 

n. 

0'12 
7·38 
9'.".10 
0·65 

33'60 
11'66 
1l'40 

Ill. 

0·16 
15'60 
9.OD 
0·60 

31·80 
]]'15 
It-80 

From this it will be; seen that the general average of the 
-ore is somewhat higher in gold, silver, lead, and zinc than 
that of the T .. manian Copper Company. 



• 

, 

45 

The J'Upiter Min.jng ComPany, No Liability. 

Sections 409-93l1! and 401-93>1, total area 40 acres. ThW 
mine is situated a little over a mile to the north-east of 
Williamsford, the terminus of the N orlb-East Dundas Tram­
way. A first-rate macadamised road, connecting William& 
ford with Rosebery, passes within 10 chains of the mine 
workings. At about the centre of tbis property there ia 
an outcrop of schist impregnated with iron and copper 
pyrites, which has been tested by means of a tunnel at !to 

depth of about 120 foet. The tunnel is driven on a bearing 
of S. 700 "'Itl. At 120 feet from the entrance a vein of 
solid cupriferous pyrites was cut, wIDch ~rikes 150 weal 
of north, and dips an. a high angle to the east. On the 
south side of the drive a chamber was made and a winze 
sunk on the vein. In the south end of the chamber the 
vein is 9 inches in width near the roof, and 15 to 18 inches 
wide near the floor, while on the north side of the drive it is 
only about 6 inches wide. I am informed by Mr. H. Brick­
hill, who was the mining manager for the company, that it 
increased to about 2 feet in thickness in the winze. It 
appears therefore to be increasing in size going south, and 
also in depth. The ore is of good grade, and should carry 
from 7 to 9 per cent. of copper. This vein looks as if it 
would make into a larger body of are if driven on in a 
southerly direction. The tunnel is continued for about 200 
feet beyond this vein. Several bands of pyrites and 
hea,vily impregnated country are passed through, but these 
are all of a much lower grade. The largest of them was cut 
at a.bout 300 fool from the entrance, and short cuddies were 
made on either side of the tunnel. The north cuddy entered 
decomposed country with seams of gOSsaD, but the face of 
the south cuddy is in dense pyrites. I think it would be 
well worth continuing this drive south to prove the forma­
tion. 

Section 252-93M, 40 acres. 

This section, formerly known as the Ring P.A., is now 
owned by the Tasmanian Copper Company. It is situated 
about half a mile to the north-west of Williamsford. No 
work has been done on this section for some years, and a8 
there was no one on the ground to show me over the mine, I 
was not able to make a detailed examination. However, as 
I visited the mine some years ago, when work was in pro­
gress, I can give a short general account of the ore occw'­
renee. 
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The or&-body conoist. of a band of iron and copper pyrite. 
deposited as a replacement of the country rock along the 
line of a faultrfiasure. On tbe footwall of tbe lode tbe 
scbist is often beavily Impregnated witb pyrites. There is 
&Iso a little barite associated with the ore. The strike of 
the lode i. approximately parallel to tbat. of tbe scbista, i.e., 
a little to the west of north. I am not aware of the actual 
length of the shoot of payable ore proved, but I believe it is 
~mething over 100 feet. The width varies from 18 inches 
up fo 4 or 5 feet. The following short account of the mine 
workings is principaJly taken from Mr. Harcourt Smith's 
l'cport: -A shaft 50 feet in depth has been sunk on the 
outcrop of the formation. This passed into the foot-wa.ll 
country, and frQm the bottom a crossl!ut was driven to the 
hanging-wall, when a band of copper ore was struck 18 
inches to 2 feet in thickness. 137 feet below this shaft, No. 
1 tunnel was driven on a course of S. 550 W. The hanging­
wall of the lode was cut at 220 feet from the entrance, and 
• good shoot of ore was found. This pinched out when 
driven on in a northerly direction, in 25 feet. The south 
drive follows the shoot for some distance; 22 feet from the 
tunnel a winze was sunk 15 feet,and some good ore obt.ained, 
but water prevented further progress. At 38 feet a rise has 
been put up, connecting with the crosscut from the vertical 
ahaft, and at 50 feet a crosscut has been driven 22 feet 
t,owards the foot-wall, passing through 3 or 4 feet of solid 
ore. The drive continues along the hanging-wall, showing 
a little ore in places and a good deal of baryta. 

No.2 tunnel has been put in 100 feet below No. 1. This 
v. iuds about a good deal, following walls and planes of move­
ment in the country, till, fina.lly, it does cut the lode, which 
has been driven on for a short distance. It is small-not 
more than a foot or so in width--but contains very nice­
looking copper pyrites. 

Mr. C. M. Henrie bas kindly furnisbed mewitb tbe results 
of analyses of the ore from this mine, contained in Table 
VII. 

. . 
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TABLE VII.-RING P .A. 

Gold, OZ8. per ton ." .. .. .... . 
Silver J OZM. pel' ton .••...... 

r:[:~lo "!~. ::::::::: :::::: .... :::: 
Silica, Of" ...................... . 
.Zinc, % ....................... . 

Lead. % ....................... . 

Sulphur, "/0 ................... . 
Bismuth, % ....... , ••••••••• 

Antimony, % ................. . 

I. 

t,'&ce 
1'75 
8'76 

31'98 
18'48 
0'50 

trace 
37'05 
trace 
trace 

u. I 

, ... ,e I 
4':!0 I 
8'49 

31',5 

16'b I 
1'5 
nil 

I 

UI. 

tl'ace 
3'00 
5'60 

29'40 
27'UO 

J '25 
nil 

1. Average of 15 or 20 samples from the mme. 
II. Sample from ore-shoot in No.1 level. 

HI. Sample from ore-shoot in No.1 level. 

I Y. 

---
trace 
2'70 
4'38 

30'00 
7'55 

l,'ace 
nil 

IV. Bulk of all the ore exposed in No.1 level. 
v. Sample of picked-ore from" A" rise) No.2 level. 

V. 

--
0'03 
l'U 

14'00 
29'06 
15'10 

1'30 
tl'ace 
33'10 

The Tasmanian Copper Company purchased this mme 
with the object of mixing the ore with their zinc ores at Mt. 
Black. There is undoubtedly a payable shoot of copper ore 
here, provided there were local smelters to treat it, and 
even without local smelters a large quantity of the ore 
should pay to take out. But, as ill the latter case, onJy 
the high.grade ore could be mined, it is evidently better 
policy to wait unti] it is finally decided whether local 
smelters are to. be erected or not. 

FAHLORE AND GALENA VEINS. 

There are a number of different types of fissure--veins in 
the North Dundas district, containing either fahlore or 
galena as the principal constituents of value. Although it 
is impossible to draw any sharp lines of distinction, I think 
it is possible to recognise the following main types:-

(a) Sideritic Fahlore Veins (Curtain.Davis type). 
(0) Sidentic Galena Veins (Zeehan type). 
(c) Dolomitic Galena Veins (Rapi type) . 
(d) Silicic Galena Veins (Owen Meredith type). 

The sideritic fahlore veins axe found in what is known es 
the Curtin·Davis district, that very hilly and often almost 
precipitous region south of the Township of Ringville. The 
prevailing rocks are slates, greywacke8, breccias, con· 
glomerates, and a curious quartz feldspar porphyry, occur· 
ring in irregular intrusions in the sedimentary rocks. The 
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deposits are true fissure-veina, contaimng small but often 
very rich shoots of argentiferous fahlore, and probably­
other compounds of silver, copper, and antimony, such as 
polybasite, included here under the local term fahlore. In 
addition to fahlore there is usually present, in greater or 
le~r abundance, pyrite, chalcopyrite, arsenopyrite, jame­
SOlllte, . galena, zinc-blend€\ bismuthinite, and other rare 
compounds of bismuth. Native silver rarely occurs. The 
veinatone is principally carbonate of iron., with occasionally 
some rhodocrosite, barite, or quartz. Iron pyrites is very 
abundant in some of the veins, and indeed some of the fahl­
ore mines are simply large iron pyrites veins containing 
small shoots of fahlore. In these cases the pyrites has 
oIten replaced the wall-rock to a large extent. Where 
much pyrites is present there is usually very little carbonate 
of iron, but still it is always present to some extent. Most 
of the veins strike a little west. of north, and dip at very 
high angles to the east. Several of them have been traced 
for long distances almost in a direct line. 

By the addition of galena these veins pass over into an 
iutermediate type between the sideritic fahlore veins and 
the sideritic galena veins, and as the two main types and the 
intermediate type occur in close proximity to one another 
there can be no doubt that the one passes over into th~ 
other. The sideritic galena veins are composed essentially 
of galena and carbonate of iron, with often a good deal of 
jamesonite and zinc·blende, a little chalcopyrite and pyrite, 
and occasionally a little bismuth. The ·symmetrically­
banded structure so characteristic of fissure-veins is often 
present. In other cases the wall-rock has evidently been 

.replaced metasomatically, and the galena occurs in the 
fonu of bunches and tongues in the s1ate. 

The dolomit.ic galena veins in this district have not so far 
prO\~ed of commercial importance, but, as in other parts of 
the West Coast~ galena veins, with a dolomitic vein·stone, 
have proved of great value, it is important to record the 
main facts of their occurrence. So far as I have observed 
them these veins are closely associated with the basic erup­
tives gabbro and serpentine. They occur either in these 
rocks or in their vicinity. Very often they are found at the 
contact of the gabbro or serpentine with the sedimentary 
rocks. The veins contain galena.., zinc~blende" iron and 
copper pyrites, and sometimee antimonial ores, associated 
with a vein·stone of dolomite, usually more or less carbonate 
of iron, and sometimes quartz. In one instance, on the 
Commonwealth section, I found some fluorspar in a small 

• 
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vein Qf dolomite and galena. The galena. is not usually 
very abundant, and is rather poor in silver. In 90me casee 
the dolomite forms m ..... of great tbiclrn ... in the sarpen­
tine or at its margin. These mH6eS often contain a few 
bunch .. of galena aDd copper pyritea, but they appear to 
be of no value. They are often capped by an immense gossan 
blow, derived, no doubt, from the decomposition of the 
carbonate of iron. These gos&an \>lows have often been 
taken for the capping of a big lode, and have been drivQD 
under with disappointing resulte. 

The silicic galena veiDB are not abundant, the only 
OCCUlTeDce which came under my notice being the lode of 
the Owen Meredith and adjoining min... This is a fissure­
vein composed of galena, native silver, a little fahlore, 
pyrites, &c., io a vein-stone of quartz, with a little carbonate 
of iron. A deacription of the mine will be given later. 

It is quite possible that the ""vera! types of fahlore and 
galena veins may not be all connected. The dolomitic 
veins which are asaociated. with the basic rocks may bave 
no connection with the other types of veins, which appear 
to he quite independent of the rocks in which they occur. 
There is al90 very little evidence at present to show that 
the silicic galena veins are connected with the ot~eI' types, 
but in the case of the sideritic fahlore veins and the sideritic 
galena veins I consider that the intermediate types between 
these two furnish abundant evidence that tbey have I.ad a 
common origin. If, now, we compare theee fahlore and 
galena veins with the zinc·lead sulphide bodiee of Mt. Read 
and Mt. Black, we find that there is a very remark.ble 
analogy between them as regards their mineralogical com­
pooition. There is not a single element (with the poasible 
exception of fluorine), and hardly a single mineral , which 
is not common to both types of deposit . It may therefore 
be aaid that they difier only in two respects, namely. (1) in 
the proportion of the different elements preoent, and (2) in 
the mode of occurrence of the deposita. Both of these 
points of difference are readily explainable on the theory 
that the two typee have been depoaited by the same 801u· 
tions. It .. em. therefore highly probable that the majority 
of the types of ore deposits of North. Dund .. are not inde­
pendent geological fonnatioDB, but repreeent local modifica· 
tions of one great proce8B of ore<lepoaitionwhich is intimately 
connected with the granitic eruption. . 
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The Curtin-Davia District. 
There are a great number of sections to ' the east and 

south of Ringville on which veins of fablore a.nd galena 
have been found and worked on a small scale, with more or 
less success. Many of these are abandoned now, and 00 

many others no work was going on at the time of my visit. 
With the exception of one mine, all the mining which is 
being earned on is either the wQt'k of small parties of tri­
butors or of parties of working miners, who have taken up 
the sections after these had been abandoned by the larger 
companies. I only visited a few of the sections, as there 
are very few new developments since the district was 
reported on by Mr. J. Harcourt Smith. 

The Curtin-Davis Min e. 

At the time of my visit the party 01 tributor. which is 
working at this mine happeued to be absent, so I did not go 
over the workinga. A detailed description of them, how­
ever, will be found in Mr. Harcourt Smith's report. Since 
the company ceased work there have been one or more 
parties of trihutors continuously at work on the mine, who 
have generally been able to make wages, and several parties 
have made a good deal more. The ore occurs in small rich 
patches, and those who have had the luck to strike ore have 
done verry well. 

The Ring Valley Mining Company, Limited. 
Sectiona 1400-91M, 4736-93M, 4661-93M, and 3049-87M, 

total area 287 acres. This mine is situated on the banks of 
the Ring River, about a mile south-east from Ringville. 

There are three l~es known in the north-eastern portion 
of section 1400, from one of which (No.1 lode) £4000 worth 
of ore is said to have been won by a party of trihutors. 
With the object of testing these lodes below water-level, the 
preaent company sank a main shaft to a depth of 110 feet, 
and at 100 feet opened out. The shaft is sunk on No. 2 
lode; which continued in the shaft from the surface. It 
consists principally of iron pyrites, with patches of fahlore 
and copper pyrit.. through it. The ore appears to be 
pitching to the south, as, when driven on in this direction, it 
dipped underfoot about 25 feet from the shaft. The jode 
was driven on for a further distance of 50 feet, but. with 
the exception of a few splasheS of fahlore and ' copper 
pyrites in one place, the lode i. barren. The ,trike of this 
lode i. 180 W. of N., and the dip vertical. 

• 
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From the shaft crQS8Cuts were driven east and west, with 
the object of picking up lodes Nos. 1 and 3. In the east 
crosacut No. 1 lode was cut 32 feet from the shaft. This 
passed through several 'bands of pyritee from 6 to 8 inch .. 
thick, and on the west wall of the lode • band fully 4 feet 
in thicknese was passed through. These appear to be len,. 
ticular replacement bodies. The lode was driven on north 
for a distance of 100 reet and south for 45 feet, and the 
north drive is being continued. The lode strikes 160 west 
of north, and the dip is vertical. So far, at ~his level it ha.s 
proved practically barren. There are two good walls, with 
crushed and broken country in between; in one place only, 
a. seam, a. few inches wide, of carbonate of iron, and a little 
iron and copper pyrites, were found. This is particularly 
disappointing, because this is the lode which (above water­
level) was worked by trihutors with such excellent results. 
Mr. J. Moyle, the mining manager, is of opinion 'that the 
~hoot has dipped to the north, basing 'his opinion on the 
presence of certain joints which are to be seen in the west 
wall, and which dip in that direction. He is now pushing 
on the drive in order to put this theory to the test. 

Twelve feet north of the east crosscut a rise has been 
put up on the lode to connect with the adit level. From 
this rise an intermediate level has been driven for a distance 
of 30 feet north. 'Vitbin the last 4 or 5 feet some are has 
come in, and is showing about 14 inches in width in the 
end of the drive. It is nob very rich, being composed 
principally of copper pyrites, with some fahlore through 
it. Further up in the rise, and just below the adit level, a 
little underhand stoping has been done recently, and some 
rich ore is showing in the north end of the stope. There 
i •• 1.., a big body of iron pyrites exposed at this point. The 
developments in there workings are decidedly in favour of 
the theory that the shoot of ore pitches north. 

Above the arlit level the ore has been taken out by triou· 
tors for a distance of about 100 feet. There is a little ore 
still left near the surface, which is now being'"frtoped out. 

No. 3 lode has been cut in the west crosscut frPm the 
shaft. This has been driven .on for a few foot north of the 
crosscut. It is a small vein going up to 3 inches in thick· 
ness, and composed of carbonate of iron, pyrites, fahlore, 
occ. In the end of the drive there is about 2 inches of good. 
fahlore showing. 

The company has been very unfortunate so far in not 
finding the are in its lower level, and it is to be hoped 
that its perseverance will be rewarded by meeting with 

. 
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the rich shoot in its north drive. If this is found ,t 
will have a block of ground which should pa.y for a very 
large amount of development work.· 

The Pahlore Silver Mining Company, No Liability. 
Sections 3212-87>< and 3692-93M, each 80 acres. These 

sections are situated north and adjoining No. 140Q.91.M, 
belonging to the Ring Valley Company. No one was at 
the mine at the time of my visit, but Mr. John Moyle kindly 
accompanied me through the mine workings. I am also 
indebted to Mr. W. Watson, the late mine manager, for 
much of the information contained in the following notes. 

The main lode of the Ring Valley Company run. through 
the southern section of the Fahlore Mine, and most of the 
mine workings are confined to this lode. It has a very 
persistent strike of 100 west of north, and dips very steeply 
to the ea.st. The Qld mine workings are situated near the 
9Outh-eastern corner of section 3212. A shaft was sunk to 
a depth of about 100 feet below the level of the Ring 
River, in the bed of which the lode outcrops. The lode 
was cut in (l crosscut frbm the shaft, and driven on for about 
150 feet. The shoot of ore, which at the surface outcrops 
in the hed of the creek, proved to be piwhing north. It 
was very patchy. but a good deal of rich ore is said to have 
been obtained from it. 

* Since the ab~ve went to press"theRing Valley Company has 
had an important development in its lowest level. The north 
drive on No.1 lode has been continued for a distance of 120 feet 
from the east crosscut1 and from this point a crosscut was put in 
in a. north-westerly direction, with the object of testing No.2 
lode and the country between No.1 and No.2 lodes, all of which 
had boon proved to be highly mineral-bearing by the east crosscut 
from the shaft; 24 feet west from the main drive north a shoot of 
fahlore and copper llyrites has been cut, which Mr. Moyle tells 
me looks very promising. The crosscut has just cut the south 
end of the shoot, and, although it has only been opened up for a 
total distance of 6 feet, "76 bags of ore have been WOll, which 
are estimated to yield 150 ozs. of silver per ton. 'l'his shoot is 
dipping to the east, and should intersect the main lode about 
40 feet below the pre5(>nt level. The junction is a likely place 
to find a rich shoot of ore, and it is to be hoped that the com­
pany wi1l continue its shoot, so that this ground may be tested. 

It may also be mentioned that the .. Ring Valley Company has 
recently purchased the Fahlore Mine. There is no doubt that 
this is a move in the right direction, as the known shoot of ore 
in the southern workings of the Fablore Mine can be most con­
veniently worked from the Ring Va.lIey shaft . 

• 
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The main tunnel was driven in a northerly direction from 
• point 350 feet north of this shaft. In this tunnel the 
Jode cons.ist& mainly of irQn pyrites from J to 2 feet in thick­
ness. At 120 feet a small shoot of ore was met with, which 
was stoped out. The lode was followed for a further dis­
tance of 150 feet in a straight line from the ent.rance. At 
this point it appeared to turn a little to the east, and was 
followed in this direction for 80 feet. It then became 
apparent that the tunnel had got off the true course of the 
lode, aud a short crosscut was put in to the west. After 
being driven 10 feet this crosscut intersected a shoot of or., 
which was driven on north and 9OUtb, and proved to he 60 
feet in length. This shoot is stoped out above the tunnel, 
but it only lived to a height of 25 feet. The shoot liv .. 
underfoot, and has been proved by a winze sunk in the ore 
for 21 feet. The lode i. 4 feet wide in the bottom of the 
winze, and consists of 18 inches of pyrites, with fahlore 
through it, the remainder being slaty lode-matter and 
pyrites. In oinking the 'Winze 209 bags of good ore were 
obtained. Six of these gave a bulk a .... y of 762 oz •. of 
silver per tou, 22· 3 per cent. of copper, and the remaining 
~03 bag. contained 198 oz •. of silver per ton and 5 per cenl. 
of copper. The winze was discontinued, owing to a strong 
inflow of water. From this shoot of are the drive has been 
continued for a distance Qf 270 feet without further 
developments of imporlance. 

The intermediate tunnel was commenced at a point 490 
feet north of the entrance of the tnain tunnel, and follows 
the course of the lode for 543 feet. For the first 270 feet 
little was found but iron pyrites, but at this point or6 Cl'.rne 
in in the floor of the tunnel. This continued. in patches 
underfoot for 60 feet. It then improved considerably, .lInd 
rose above the level of the tunnel. At about 310 feet from 
the entrance sioping operations were commenced. The 
leading stope has been taken out for a distance of 126 feet, 
No.2 stope 112 feet, No.3 stope 69 feet. and No.4 stope 24 
feet. The lode is often very wide in these stopes, and is 
composed mostly of iron pyrites, with bunches and veins of 
faWare in it going up to 12 inches in thickness. In the 
\·icinity of the fahlore the pyrites contains a good deal of 
copper pyrites through it, and a great deal of second·clasa 
ore of this nature has been won which is too poor to- sell 
nnder present conditions, as there is no market for low­
grade copper ores. If copper smelters are started in tire 
district it will make &. great difference to thi~ mine, as the 
low-grade ore could thus be sold at a remunerative price. 
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There is still fahlore showing in the stopes, but operations 
have been discontinued pending a reformation of the com­
pany. The drive is continued for a distance of 100 feet 
beyond the stoped ground, but here the lode is poor. 

I am told there is a very large outcrop of gossan in the 
southern portion of section 3692, and a tunnel has been 
driven through it at a shallow level, but only low-grade 
gossan was met with. It is intended to crosscut. for this 
formation from the intermediate tunnel. 

The South- Jr est Curt1'n-Davis Mine. 

This mine is now leased by Messrs. Ogden and Coady, the 
section having been thrown up by the old company. The 
lode, which has been tra.ced for a long distance on the sur­
face, strikes 140 E. of N., and dips to the east at an angle 
of about 70°. It has been opened up from two adits, driven 
one above the other, about 100 feet apart, verticaJly, the 
upper QDe being 50 feet b"'ow the outcrop of the lode. The 
lode was driven on north and south from both adits. In 
t.he upper level there were two principal shoots of ore, one 
south of the arlit, about 50 feet in length, and the other 
north of the adit, about 40 feet in length. These have been 
sroped out above No.1 ad it, and a little underhand stoping 
ha :. also been done. Altogether ahout 575 rons of ore were 
won, realising the sum of £5027 168. 4d. At the lower 
level ore was found immediateJy below both of these shoota, 
but, unfortunately for the old company, the first two stoped 
did not pay, and the work was stopped. The present owners 
started stoping aboVe! the south drive stopes, and were 
fortunate in finding that the lode improved very greatly. 
They have now a shool, some 30 feet in length, of solid ore, 
going up to 15 inches in thickness. The ore carries from 
150 to 200 ozs. of silver per ton, and from 10 to 1;l Pi'" 
cent. of copper. The party have sold one pazeel of 10 tona, 
and at the time of my visit had another parcel of 14 or 16 
tons ready to bag. 

The So 11th Curt1tl-Davi&. 

This is another mine which has been thrown up by the 
company which originally wotked it. It is charted in the 
name of H. Coady and F. Clark. A amaH syndicate h .. 
been formed to further test the mine, and it has had 
the good fortune to strike, almost at the start, a nice little 
patch of ore. Three tunnel. had been driven by the old 
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company, which <lirected ita attention principally to .. fahl­
ore and galena lode, from which it obtained a large 
quantity of gossan and a good deal of fahlore and galena.. 
The latter, however, proved very patchy, and apparently 
did not pa.y for the exploratory work which was neceesru:y. 
At any rate, the mine was abandoned. The new owners 
started. driving Qn a sma}] seam of galena which had been 
passed through in No. 2 tunnel , .nd after a few feet had 
been driven this opened out to a very nice shoot of metal. 
The ore consists of a very pure cubical galena, assaying 80 
per cent. of lead and 17 ozs. of silver per ton. The shoot. 
had been driven on for a distance of about 15 feet at the 
time of my visit, and showed a maximum width of 10 inches 
of solid ore. From this 6 tons of practically pure galena 
had been obtained, and as much more, which will require 
some dreBSing before it can be sold. SiDce my visit Mr. 
H. E. HiHson tells me that important discoveries have 
been made by carefully overhauling the old workings. 
Several formations have been discovered, from which very 
high 3SS8:iS have been obtained, and it is intended to open 
up the mine energeticaJIy. The ore won to date has more 
than paid all expenses. 

Tht Great N orthern Oru k Mmt. 

Sections 4729-93>1, 5312-93 .. , and 3738-93M, tolal area 
125 ,cres. These sections are held by Messrs. P. P. Quinn 
and W. J. Hodge, who have been prospecting them for some 
time, and have succeeded in locating quite a number of 
veins of ore. They ~re situated on the north-western slope 
of the Carbine Hill. 

On section 4729, a few chains from about the centre of the 
western boundary, a lode has been exposed on the surface for 
about a chain in length. It is a fissure-vein composed of 
bands of galena and carbonate of iron from 8 to 10 inches 
in thickness. The strike is about 600 w. of N., and the 
dip nearly vertical. About two-thirds of the contents of 
the vein is galena. From this a parcel of 10 tons has 
woody been sold, the assay value being 64 per cent. of 
lead and 75 0"". of silver per ton. About 50 feet south­
west of this expoeure another smaller vein has been cut. 
This is about 4 inches wide, and is of the same character a8 

the fim. 
About 7 chains north-east of this lode t.here is another 

vein striking 300 west of north, and dipping to the north­
east at aD angle of 800 . A short tunnel has been put in 
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on the course of the Jode, but at this point it is only a few 
inches wide. It has been .traced for two or three chains 
down the hill. At the lowest point it is about 10 inches 
wide, and is composed of carbonate of iron, with a fair 
percentage of galena through it. This is not so rich as the 
other, but it is certainly well worth further attention. 

In the southern portion of section 3738, about 20 chains 
N.W. of the above workings, another very promising galena, 
lode has been discQvered. This lode strikes 300 west of 
north, and dips to the north-east at an angle of 800. The 
lode formation is about 4 feet wide, and is composed of 
bands and patches of galena and slate, with a little zinc­
blende, pyrites, quartz, and carbonate of iron. The true 
width of the. formation is difficult to determine, because, 
even behind what appea.rs to be the foot-wall, there are 
patches of galena.. The seams of solid galena in the lode 
go up to 6 or 8 inches in thickness. The lode has been 
opened up for several chains along the surface. At the 
time of my visit Messrs. Quinn and Hodge were engaged. 
in taking out a parcel of 10 tons. The ore is mostly galena, 
but some of it is decidedly antimonial, and there is some 
pure jamesonite. The lode is a very promising one, and 
is more like the lodes of the Zeehan district than anything 
I have soon at North Dundas. . A small quantity of backs 
can be got by tunnelling from the creek, but the lode will 
eoon have to be worked from a shaft. I do not think there 
will be much difficulty with water if ordinary precautions 
are taken to prevent an influx of surface~water. It may 
be necessary to flume the creek, which crosses the lode a 
little to the norlh of the workings. 

To the west of this lode there is a small vein, containing 
pyrites, fahlore, and galena, striking about 200 W. of N. 
This lode has been cut by trenches at short intervals for 
5 or 6 chains south of this point. Further west still there 
is a. large pyrites lode carrying a little fahlore. This strikes 
about north and south. The. galena. lode ~unctions with 
this lode a few chains north of the preHent workings. Near 
t.he junction the pyrites contain a good deal of jamesonite 
and a little fahlore, copper pyrites, and zinc~blende. Some­
times the jamesonite and pyrite are in the form of an 
intimate mixture, and I think there has probably been 
secondary deposition of the antimonial lead ore, the latter 
replacing the pyrites. The ore containing jamesonite is, 
unfortuna.tely, Jow in silver, but samples containing fablore 
have gone as high as 77 ozs. of silver, with 6! per cent. of 
copper. Further north the pyrites lode has been trenched 
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across in several places, but here it only contains irOH 

pyrite.. The pyrite has evidently been deposited a. a 
replacement of the slate, for the st.ructure of the slate is 
retained in some of the are, and, althougb much of the 
pyrites is very dense, there is a passing-over to be observed 
from this dense ore to highly-impregnated slate. I think 
this lode should be sunk on near its contact with the 
galena lode, as this is a likely place for a rich shoot of ore to 
be .found. 

About 6 chains west of the pyrites lode there is a small 
lode containing arsenical pyrites and a little bismuth sul­
phide, with a good deal of iron pyrites in the country, the 
whole formation being about 18 inches in width. There 
is nothing payable here, but it would be worth trenching 
along the mike of the lode, in order to locate any shoots of 
fahlore that ma.y be present. 

Besides the above, there are a number of small veins of 
galena. or fablare on these sections which need not be 
deecribed here. They are not payable where exposed, but 
are worth further testing, as it is impossible to sa.y where 
a rich shoot may oocur. 

S ectiun 336-93-M, 80 acres. 

This aeelion is charted in the name of A. Lucas. In the 
uorth-eastern portion of the section two veins have been 
found. One of these consists of a small vein of galena from 
1 to 4 inchee in thickne€s. This is exposed in a trench 
about a couple of chains in length below the carbine track. 
This ought to just about pay to take out. I do not look 
upon it as a lode, but it may possibly be a spur from a 
larger formation. There is no vein-stone present. About 
6 chains north of this a fahlore and galena. vein has been 
trenched on for about a chain in length. The strike is 400 

W. of N. This vein varies in width from 3 up to 10 or 12 
inches in thickness, and carries carbonate of liron, galena, 
a.nd fahlore. Some of the latter is said to have gone' as 
high as 180 07.8. of silver to the ton. This vein is worth 
testing. There are ex.cellenb facilities for bringing in a 
drive along the lode. 

Section 4540·93M, 79 acres. 
This section is charted in the names of W. P. Margetta, 

O. Davis, and J. Armstrong, but it is now held by M ....... 
Bentley and Everest. 

There are two lodes on the section. No. 1 has been 
Q.r1ven on for about 200 feet, and two stopes have been takem 
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out above the tunnel for a considerabLe distance. OV~ 
head, soft decomposed country came in, and the ore died out. 
There is howevel good ore underfoot, and a lower tunnel .. 
being hI'ought in to work this. The lode is said to have 
averaged 6 inches of metal, going up to over a foot in placee. 
The strike (}f the 100. is 400 W. of N. 

No. 2 lode strikes east and west, and dips to the north at 
an angJe of 670 ; this has also heen driven on for some dis­
tance, and has much the same character as No. 1. The 
party have sold several parcels of ore from the mine, and 
are working it at a profit. 

The above comprise all the sections which I visited in 
this part of the district. They represent only a small 
proportion of the mines which a few years ago were con­
sidered to be very valuable properties. The results which 
have been obtained by Messrs. Quinn and Hodge, Messrs. 
Ogden and Coady, and M ....... Bentley and Everest, shonld 
encourage ot.her prospectors to go out into this district. 
There is a large amount of ground now vacant which is well 
worth prospecting, and on which there is every reason to< 
believe good payable shoots of ore are to be found. From 
the working miner's point of view this field presents excep­
tional advantages. The ore is high-grade, and readily 
saleable, without requiring any expensive method of treat­
ment, while the hilly nature of the country enables most 
of the lodes to be worked without pumping machinery. 
'Vhen the shoots of or6 are found, therefore, little or no 
capital is required to start operations. It is impossible t~ 

\ go through the district without being struck by the large 
number of lodes which have been found, and from which 
payable shoots of ore have been mined. But, besides these. 
there are scores of sections--such as those on which Messrs. 
Quinn and Hodge are now working-which were held lor 
speculative purposes during boom times, and on which little 
or no work has been done. These sections are now vacant, 
and might be occupied unde!" prospector's licence and 
thoroughly prospected. 

The Five-Mile District. 

No mining work was going on in the district at the time­
of my visit, and "indeed most of the ground is vacant. There 
are a number of promising lodes known, but, unfortunately, 
the ground is low-lying, and they cannot be worked to any 
depth without pumping-machinery. During my visit I 
was accompanied around the sections by Mr. S. Smith, to 
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""hom I am indebted for much of the information contained. 
in the .,Wllowing notes. 

AbouL 8 chains west from the Madam M elha Hotel a 
shaft 28 feet deep has been sunk on what is described as a 
pyromorphite lode 2 feet 6 inches in width, with 9 inches of 
pretty solid pyromorphite, the rest being gossan with pyro-­
morphite through it. Thirty feet oouth of this shaft the 
lode is exposed in a. trench; here it is about 2 feet wide, and 
composed of gossan and pyromorphite. SOIDe of the ore 
is said to contain fine needles of chromate of lead, but these 
I did not find. The .trike of the lode is a little meat of 
north, and the dip to the east. From the ore taken out in 
sinking the shaft a small parcel was sold, realising £2 15s. 
per ton. The assay value was 2·Z ozs. silver per ton, and 52 
per cent. of lead. The country consists of a reddish decom­
posed sedimentary rock, the nature of which is uncertain. 
From its generaJ appearance. I am inclined to think it is a 
~ubmarine tuff. This lode is situa.ted in the eastern por­
tion of section 3505-93M, close to the northern boundary. 
The section is now vacant. 

A couple of chains to the north-east there is another lode 
on which a good deal of stoping has been done. This is 
situated on section 3975-93M, also vacant. This is a 
similar pyromorphite lode to the las4 but it contAins patches 
of chloride of silver. The lode is about 9 inches wide, and 
strikes 150 west of north. A shaft has been sunk on it 
for a. distance of 37 feet, and the gossan, containing chloride 
of silver, is said to go down underfoot. Work had to be 
stopped, however, owing to influx of water. Several 
parcels of ore were sold from this lode, the price obtained 
varyiog from £1 to £33 per ton. 

I think it would be well worth while making an effort 
to test· these lodes below the zone of oxidation. The upper 
portions have evidently been leached of their silver contents, 
and it is quite probable that they may be found in a con­
centrated form at or below the base of the gossan zone. To 
test these lodes a shaft would have to be sunk. probably 
about 100 feet. A sman pumping-plant would have to be 
erected, and this would have to be driven by steam-power, 
as I think that water-power is impracticable. 

Section 5295-93M, 20 acres, ('harted in thf natne of S. Smitk. 

This seotioili is north, and adjoining No. 3975. A 
few chains from the western boundary of this section a 
trench has been made, which cuts across a curious decom· 
pooed greenish rock, probably gabbro. At the western 
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1l0ntact of the rock with the sedimentary rocks there is a 
black puggy lode formation, going up to 5 feet in width. 
On this a shaft has been sunk to a depth of 18 feel. A 
seam of galena is said to have been followed varying from 1 
inch to 6 inches in width. This is a favourabl~looking 
formation, and is worth further a.ttention. Between this 
point and the west boundary there are several other lode 
formations which have not yet been opened up. 

Section 306-93M, 39 acres.-This section is west., and 
adjoining Smith's section, and was formerly held by the 
llcKimmie Silver and Nickel Mining Company. At pr,," 
sent it is vacant. About 2t chains from the centre of the 
eastern boundary of the section there was discovered a very 
curious patch of niecolite (arsenide of nickel). It was found 
in a small but well-defined lode formation, which was traced 
for several chains along the surface, and contains galena 
and zinc-blende in small quantities. When found at the 
surface the patch of niccolite was about 6 feet long and 12 
inches wide, and when sunk on it tapered out to almost 
nothing 6 fee( below the surface. The shaft was continued 
for 26 feet, and proved the lode to contain a. little nickel all 
the way. Two tons of high-grade ore were got out and sent 
to France for treat.ment, realising £28 8s. per ton. The 
country to the east Qf the lode is bJack ~Iate, but to the 
west there is a dyke ot decomposed gabbro, dnd it 1S possible 
that the lode may be at the contact.. 

Section 4976-93M, 80 acres. 

This section, which was also formerly held by the 
ld:cKimmie Silver and Nickel Mining Company, is now 
leased by the Silver King Prospecting Association, No 
Liability. It is south and adjoining No. 306, which 
has just been described. The main lode of the 
old McKimmie Mine is situated about the centre of the 
section. The strike of the lode is 50 \V. of N. , and the 
underlay 1 in 6 to the east. When the old company 
started work there was a shoot of ore exposed in the bottom 
of a deep trench 26 feet in length. This ore was composed 
of high-grade galena, and the vein a,veraged about 6 inches 
in thickness of solid metal. A main shaft was sunk and 
two crQS6Cuts were driven at distances of 50 and 100 feet 
from the surface. Where the lode wa~ struck at the 50-feet. 
level it contained about 2 feet of solid ore. The shoot 
dipped BOUth, and was about the same length in this level as 
<on the surface. Unfortunately, however, it only lived about 
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10 feel below this level. In the lower level the lode was 
driven on north and south for 304 feet, and nothing wao 
met with but a strong carbonate of iron lode with a. few 
splashes of galena. As soon as the shoot of ore became 
exhausted shareholders lost faith in the mine, and it was 
closed down. The water was very heavy. A 20-inch lift 
was used, and over 50.000 gallons per hour had to be raiEet1. 
The ore was worth from £10 to £19 per ton. 

The Success and Owen Meredith Mine8. 

Sections 5093·93>< and 5091·93M, each 80 acrea.-These 
sections are charted in the name of J. E. Robertson. They 
are situated. 4i miles north of the Five-Mile Station on the 
North-East Dundas Tramway. A large amount of work 
was done some 8 or 9 years ago by a party of trihutors, who 
constructed over 4 miles Qf wooden tramway through rough 
country in order to obtain a means of getting their ore to 
market. This tcamway terminates near the present Argent 
tunnel on the Emu Bay Railway. From here, in the old 
days, the ore had to be carted into Zeehafl!:, a distance of 7 
miles. A very strong and continuous lode runs through the 
centre of the property. It crosses what is known as the 
Crimson Creek, just at the centre of the boundary-line 
between the two sections. From this point it has been 
traced, by numerous trenches, in a north-easterly direction. 
through the northern section, and has been picked up on 
the eastern boundary of the Bon Accord, which is north­
west, and adjoining the former. In the northern portion 
of the Bon Accord section, and again on the SUCCeM 
Extended, north and adjoining the latler, there are a 
number of old workings on the course of the same lode. 
South of Crimson Creek the lode has also been traced for a. 
long distance. It has been driven on for 470 feet, and 
south of this it has been picked up in the bed of a 
small creek. Still further south what is probably the con­
tinuation of the lode is exposed on section 2539-93M, soulh­
east and adjoining the southern section of the Success and 
Owen Meredith Mines. The outcrop of the lode has there­
fOl'e been traced almost in a. straight line for a distance of 
a.bout a mile and a half. 

The lode strikes about 320 west of north, and dips towardtt 
the east at an angle of 500 to 600 . It varies in width from 
1 up to 4 feet. The ore consists of quartz and galena., with 
a little carbonate of iron, occasionally rome iron and copper 
pyrites, and a little antimonial ore. The galena is not 
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solid, but consiets of grains distributed through a granular 
quartz matrix. Some of the ore is very rich in silver, and 
I think that much of the latter is in the form of the native 
metal. Native silver is visible in some of the stano, and 
the several assays of the OI:e which were made for me showed 
thai the amount of silver bears no constant ratio to the 
lead contents. The lode is a fissure-vein, with strongly 
slickensided walls. The best ore is found as a seam from a 
few in.ches up to a. couple of feet in thickness on the hangin~­
wall, the rest of the lode being composed of slaty matter 8l}.d 
low.grade are. 

North of where the lode crosses the creek it is exposed 
continuously for about two chains. The lode is here from 
3 to 4 feet in thickness, and contains rome rich ore, but 
most of it has already been removed. One sample of the 
richest-looking are showing at the sudace, taken by me from 
a seam 3 or 4 inches thick on the fQOtwalJ of the lode, 
returned 19· 9 per cent. of lead and 265 ozs. of silver per 
ton. At the end of the trench, about a chajn north of 
where this sample was taken, I took a. bulk sample across 2 
feet of lode-matter. This returned 4·1 per cent. of lead, 
11 ozs. 11 dwts. of silver, and 7 grs. of gold, per ton. About 
3 chains north of this trench the lode has been cut by a. 
short tunnel, driven in a westerly direction from the creek. 
Here it is 3 feet wide, with 15 inches of fair-looking oro on 
the foot.waU. A bulk sample from this gave a return of 
2· 3 per cent. of lead and 21 ozs. of silver per ton. Another 
tunnel has been put in north of this one, but here the lode 
is practically barren. In driving south from this tunnel a 
little ore was met with, and a winze sunk upon it. There 
is a. little ore at the mouth of the tUDnel, but, of course, any 
payable ore which was got has been sold. Further north 
the lode is exposed in several trenches. From the most 
northerly of these I took a sample from 9 inches of lode­
matter, which returned l' 6 per cent. of lead and 34 ozs. of 
silver per ton. All of the above were fair bulk samples of 
the ore exposed, a.nd I believe they could have been enriched 
V"'"f considerably by a little hand-picking. 

South of the creek a tunnel bas been driven on the course 
of the lode for about 600 feet, and three shoots of ore are 
said to have been met, but apparently these were too poor to 
work, fOT no stoping has been done. I went into the 
tunnel until a fall of earth prevented me from going 
further. Up to this point the drive is timbered, and for 
the greater part of t'he distance the lode cannot be seen, but 
in one or two places where it was exposed I saw some 
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galena in the otone. Further south ,till the lode h ... been 
picked up in the bed of a small creek. A .. mple taken 
from th" lode-matter exposed here gave the return of-lead 
10' 2 per cent., silver 29 OZ9., per ton. 

A main-shaft has been sunk on the lode, just south of 
, where it crosses Crimson Creek. This shalt cut the lode 

50 feet from the surface, and from this point it was can­
tinued. on the underlay for a further distance of 40 feet.. 
This 40 feet is said to have been all good 01'6. From the 
bottom of the sbaft the lode was driven on 150 feet north, 
and from 50 to 60 feet souih. Above these levels some 
stoping was done, and altogether 405 tons 13 cwts. of are 
was won, which, delivered in Zeehan, realised the sum of 
£2485 13.. The assay value of the parcels varied from 4 
to 41 per cent. lead and from 32 to 550 azs. of silver per ton. 
The majority of the parcels, however, contained between 15 
and 30 per cent. of lead and 60 to 110 ozs. of silver pee Wn. 

In the old days the tributors worked under very great 
disadvantages. The cost of getting the ore to market was 
very excessive, as after it had been taken over 4 miles of 
wooden tramway, it had then to be carted 7 miles into 
Zeeban. Under the!:ie circumslances only the best of. the 
ore would pay to take out. The party was also soverely 
handicapped for want of capital. The tramway cost more 
than had bt'en expected, and the mine had to practically pay 
for its own development. The result W88 that, when the 
firm shoot of payable ore was worked out, the mine had to 
be shut do ..... n. 

The old tramway is still in very fair order, and could be 
put into a fit condition for carrying ore with a. very small 
expenditure. By a branch line of about 20 chains in length 
it could be connected with the Emu Bay Railway within a 
distance of a bout 2 miles from the mine. 

The silicious natut'e of the ore from this mine is in its 
favour, as it may be mixed with the more basic ores of the 
Zeehan field, and thus replace the silica flux in the furnaces. 
For this reason the Tasmanian Smelting Company would 
probably be able to offer a very favourable tariff, and enable 
the lower grade ore to be worked at a profit. 

The conditions therefore for working the mine on an 
economical basis are far superior now to what they were 9 
years ago, and I believe a very large proportion of the ore 
which had to be left standing then would pay to take out 
now. The mine will, of course, reqUire capital to ~t. 
Pumping machinery will have to be erected, and develop~ 
ment work must be pushed on from the start. If this ill 
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done I think there is every reason to believe that the min~ 
will become a valuable property. 

The Bon Accord iJiine. 
Section 4537-93 .. , 80 ""ree. Charted in the name of T. 

Graham. This section is situated. north-west, and adjoining 
the northern section of the Success and Owen Mea:-editb 
Mines. The lode which was worked on the latter mine has 
·been !.Mced through the north-eastern portion of this _tion. 
Near lhe northern boundary the lode has been worked by 
trenches and shallow shafts for several chains, and a shallow 
tunnel has been brought in from the Success Extended 
section, which is north and adjoining. ':fhere is not much 
opportunity for observing the lode formation, as the tunnel 
is timbered, and the old trenches are partly fallen in. Above 
the tunnel there has been some stoping done, and in the 
south end of the stopes the lode is exposed. It is composed 
of a black &late and pug formation, containing several seams 
of ore, near the foot-wall. A bulk sample from these seams 
gave 14· B per cent. lead and 10 ozs. ]5 dwts. of silver pee 
ton. There is a little galena at the surface, but all the 
payable ore which was won from the lode has been removed. 
The present workings are an shal1ow. and where I saw it the 
lode is quite decomposed. 

The Success Ext ended Mine. 
Section 50BO-93M, 80 acres. This !!eCtiOll is north and 

adjoining the Bon Accord, and the lode p ..... into it at 
about the centre of the muthern boundary. It has been 
worked at intervals for 7 or 8 chains from the southet'l\ 
boundary by trenches and shal10w shafts, and is said to 
ha,ve be€n ore--bearing the whole way. There is a good 
deal of secon.d-class ore at the surface which would require 
ore-dressing machinery to bring it into a marketable con­
dition. The workings are all quite shallow, as water pre­
vented the Jode from being worked to any depth. Bef",. 
anything more can be done pumping-machinery will have 
to be erected. This section and the Bon Accord might be 
worked 8S one mine with advantage, and a main shaft sunk 
to test the lode on both sections. 

DEPOSITS OF NICKELIFEROUS PYRRHOTITE, 

.There are two deposits of this class known in the North 
Dundas district, and, though there is reason to believe that 
neither of them is of commercial valUE\ it is important that 
the facts of their occurrence should be recorded, as deposits 
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of the same class w hieh are of sufficient dimensions to be­
come of economic value may be found in other parts of 
tbe coast. 

Tbe mosl important. of the two deposita in tbe Nortb 
Dundas diatrid is situated on section 3510·9314, near wbere 
the Emu Bay Railway cr""""" tbe North·East Dundas Tram· 
way. The deposit waa found in the bed of a small creek 
whicb flows through the section. The creek bad completely 
filled up the old workings, and I could nol examine tbem, 
but Mr. G. Beardoley, metallurgiot to the Mt. Lyell M. and 
R. Company, who was interested in the mine at the time the 
work was done, baa kindly furnished me witb the following 
information:-The dep'*it occurred or tbe junction of tbe 
slate and tbe decomposed gabbro. On first appearance it 
gave promise of being a big lode, but afterwards proved 
to be merely a rock-cavity filled witb nicke1iferous pyrrbo­
tite. This was connected with a small leader a few inches 
tbick and 12 or 15 feet in lengtb. The water was very 
heavy, and the leader was not followed down for more than 
20 feet. Several parcels of ore were !'Old, carrying from 8 
to 12 per cent. of nickel, 3 to 5 per cent. of copper, aD ounce 
or two of silver, and a trace of gold. The ore was composed 
principally of nicke1iferous pyrrhotite, containing in places 
&mall crystals of milerite. This occurrence is evidently of 
the same type as the nickelilerous pyrrbolite deposits of 
Sudbury, in Canada, though on an extremely small scale. · 
Tbea. deposita are invariably found at 01" close to tbe con.­
taet of gabbro with lbe surrounding rocks, and occasionally 
form short veins in the lalter. They are believed to bave 
been produced by a process of differentiation in tbe gabbro 
magma during the process of conaolidation. J. H. L. Vogt, 
wbo baa made a special study of these deposils in Canada 
and Norway, beHeves that "there is a certain connection 
or dependence between the size of the gabbro in1l"Usian and 
that of the ore-rna .. within it. Al aU events, very small 
eruptive districts are characterised only by small .egreg ... 
tiona. "* The dimensions of the gabbro intrusions at North 
Dundas are very small in comparison with the. enormous 
m ..... Jl'bicb occur in Canada and Norway, and lbis may 
account to some extent for the small dimensions of the 
ore-deposita. North of the Pieman River, however, very 
mucb larger ma .... of gabbro are known, and it would be 
"ell worth while for pros.P"ctors in. that district lo be on the 
look-out fOl" large depoatts of pyrrhotite at tbe contact of 

• J. W. L. Vogt. The (ormation of eruptive ore deposit8. The Mineral 
IIIdu8try, Vol. IV., 1896. 
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the gabbro and the oedimentary rocks. The nickel con-­
tents of the ore which was won at North Dundas is much 
greater than that of the smelting ore at the best Canadian 
mines, which only averagee from 2 ' 5..to 3 per cent. . 

The other deposit which I have referred to is situated on 
the old King Curtin Mine, about th.-qlllll'ter, of a mile 
north of Ringville. The formation was cut in an old tUDOe! 
which was put in from the side of the track between Ring-
ville and the Colebrook Mine. I have only examined the 
ore at the mouth of the tunnel. It CODIiata of veina and 
bunch.. of iron pyrites in quartaite, with small needles of 
millerite I hrougb it. The q uartsite alao contains amall 
needlee of millerite in the jointa. Just beyond the tunnel 
the track p..... through a ,mall patch of aerpe.ntmised 
gabbro, so that it is evident that this deposit is a1110 at or 
close to the contact of this rock. I am not at a.II aura thet 
this deposit belongs to the same type aa the last, but I think 
it is probable. The milerite in the joints of the quarl.zite 
is evidently of secondary origin, and indeed the whole 
deposit may have been altered considerably by the action 
of underground waten since it was formed as a segregation 
from the gabbro. 

Appe.nded to this report will be found & table abowing the 
nature., occurrence, and mineralogical compoaition of the 
or. deposits of North Dundao. The depoeito of nickeliferous 
pyrrhotite have been omitted, as an exhauative exa.rnination 
of theae deposits woo impossible. 

In conclusion I desire to thank the numerous mining 
managers and otbers in the district far the great aaaiotance 
they have rendered me during my visit. I am al80 indebted 
to Mr. W. H. Baker, B.A., B.Sc., University Lecturer ou 
Chemistry at the Technical School, Lauuceo;ton, and Mr. H. 
T. Wa.ller, F.C.S., Director of the Zeehan School of Mines, 
for much MBiatance in connection 'With the theoretical por_ 
tion of thi. paper, and especiaJIy .. itb regard to the 
chemiatry of the proce .. of the aecODdary enrichment of tae 
zinc-lead sulpbide bodies. 

I have the bonour to be, 
Sir, 

Your obedieut Servant, 

GEORGE .A. WALLER, 
A,,;,tant Government Geologin. 

To W. H. WULACB, E8q., 
Secret"", for Mmel, Hobart. 

lORN TAIL, 
GO'BaNIlBIfT PRI"TBR, "TAMlU.N'A. 
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